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ABSTRACT 
This dissertation was written as a part of the MSc in ICT Systems at the International 
Hellenic University, in close collaboration with Space Hellas. Its purpose is to study the 
topic of power consumption of the Information and Communication Technology (ICT) 
sector. It is constructed by two separate areas of research.  
The first one is the investigation of software based models which are used to predict 
the power consumption of ICT hardware. Such models consist of algorithms that use 
software metrics as inputs and output the power consumption of the corresponding 
hardware. In addition, there is the categorization and evaluation of such models and the 
construction of a similar one, which was applied in the ICT infrastructure in the premis-
es of the International Hellenic University. 
The second part of this dissertation consists of the development of a web based ap-
plication, which with the suitable adjustments can run on a smart phone (iphone, andro-
id, blackberry, etc.). This application offers the capability to access the power consump-
tion data from the premises of IHU, monitor the overall power consumption of the sys-
tem and produce corresponding tables and graphs. 
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1 INTRODUCTION 
In this chapter, follows a brief presentation of the motivation behind this work, the con-
tribution in the research field along with an outline of what is next. 
1.1 Motivation 
As technology is progressing, it promises to solve many of people‘s problems and 
change the way business and communications is done. However, the increased use of 
technological equipment, along with environmental and financial concerns, have led to 
considerations as to whether, this equipment can become more energy efficient. 
People, from the simplest home user, to enterprises and administrators of large data 
centers are concerned with the matter of power consumption of their equipment, be-
cause it assumes large electricity bills along with the need for supply of even more 
power consuming cooling equipment. In addition, power consumption, also rises relia-
bility concerns, since the performance of hardware decreases as temperature increases 
above certain levels. 
This is the reason why, a lot of research is going on in the field, and numerous me-
thods of monitoring and managing power consumption of Information and Communica-
tion Technology (ICT) equipment are being studied. The scope of this dissertation is to 
study the matter of power consumption in the ICT sector. 
In order to improve the energy efficiency of ICT systems, there is the need for mod-
els and metrics which will enforce the capability for power monitoring, in order to take 
informed decisions as to how power can be managed to give more energy-efficient 
equipment. 
1.2 Contribution 
Power monitoring is essential and it can facilitate energy-efficiency enforcements. 
There are two fundamental ways to monitor power consumption. The first one is the 
straightforward use of external power meters, which are plugged in the desired equip-
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ment and give pretty accurate real time measurements. The second one, is the construc-
tion of models, which predict the power consumption of the equipment, rather than 
measuring it. 
Here, the latter method is exploited and a model to predict the power consumption 
of ICT equipment is created. The equipment under consideration is: servers, PCs, Wi-Fi 
access points, routers and switches, printers and call managers within the premises of 
the International Hellenic University. 
The extracted power consumption is offered to the end user through a web based 
application, where the user can monitor the yearly, monthly, weekly, daily and hourly 
power consumption through tables and corresponding graphs. 
1.3 Dissertation Outline 
In chapter 2, there is an introduction to the problem and an explanation of why, power 
monitoring and management of ICT equipment is not only desired, but rather crucial, in 
order to resolve environmental as well as financial problems. 
Chapter 3, presents an investigation of related work on the field of power monitor-
ing, via several distinct methods. Four methods of constructing a power model are pre-
sented, along with the basic ideas behind them and their main algorithms. In addition, in 
chapter 3 there is an evaluation of those methods in terms of their accuracy, speed, ge-
nerality and portability, cost and simplicity. Finally, several power management tech-
niques that have been proposed, are presented, so that the reader has a more global view 
of the topic. 
In chapter 4, there is the presentation of the scenarios of implementation for the con-
structed power model. The basic experiments are shown, along with their results and the 
overall final algorithm, which takes as an input a number of utilization metrics, such as 
CPU utilization and extracts the power consumption of the ICT equipment mentioned 
above. 
Chapter 5, presents the web based application, by which the final user is able to 
monitor the power consumption of the equipment of interest. 
Finally, in chapter 6, there is the conclusion of the dissertation along with sugges-
tions for future work. 
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2 POWER CONSUMPTION IN ICT 
We live in an era, which is characterized by environmental concerns, related to the limi-
tation of natural resources, greenhouse effect and carbon emissions. On this ground, 
electrical power consumption in general and more specifically this of the ICT sector is 
also a matter of concern. 
Modern life is highly dependable upon technology and technological equipment. Al-
though the ICT sector started its rapid development and penetration as a contributor to 
the solution of environmental problems, it now possesses a large share of the worldwide 
power consumption. In addition, the power consumption of the hardware in use is rising 
and will continue to rise in years to come. 
Apart from the environmental issues that arise from this continuous growth, there 
are also economical ones, since homes and enterprises see their electricity bills to rise in 
a linear function with time. 
As a direct consequence, there is a lot of research going on as to whether it is possi-
ble to reduce ICT hardware‘s power consumption by developing more energy efficient 
equipment. 
2.1 Carbon Emissions and Cost Issues 
As noted above, the continuous growth of power consumption arises both environmen-
tal and financial concerns. This is because, traditional ways of producing electric energy 
are combined with carbon dioxide emissions and carbon dioxide, is one of the main 
contributor gases (GreenHouse Gases- GHG) to the greenhouse effect [1]. 
The greenhouse effect is the process by which the radiation coming from the sun is 
being re-radiated in the surface of earth and the lower layers of the atmosphere, instead 
of being reflected back to space; causing the rise in the earth‘s temperature. This 
process is essential for keeping the earth‘s temperature in ‗life friendly‘ values [1]. 
Main contributors to the greenhouse effect are the so called greenhouse gases 
(GHG), which are: water vapour, carbon dioxide (CO2), methane, nitrous oxide, ozone 
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and a few others. The main environmental problem facing the world today is the in-
crease in the concentration of these gases in the atmosphere due to human activity, caus-
ing global warming [1], as graphically depicted in Figure 2.1: 
 
 
Figure 2.1: The greenhouse effect. 
Source: http://www.ipcc.ch/publications_and_data/ar4/wg1/en/faq-1-3-figure-1.html 
 
Global warming is defined as the continuous rising of the average temperature of 
earth and can be catastrophic, since it can lead to liquefaction of the ices in the earth‘s 
poles, the rise in the sea level and consequently, in the flooding of coastal areas; an eco-
logical catastrophe which will lead to the climate change and extinction of endangered 
species. Figure 2.2 shows the relationship between the average temperature of earth, the 
global average sea level and the snow cover of the northern hemisphere. 
Numerous surveys have been conducted on the effects and density of carbon emis-
sions in the atmosphere and the results are rather disappointing, since it is calculated 
that, annual carbon dioxide concentration in the atmosphere across the world is con-
stantly increasing as shown in Figure 2.3. This increase is connected to human activity 
and mainly to fossil fuel combustion and deforestation. Such activities, which emerged 
since the industrial revolution, have triggered this situation. 
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Figure 2.2: Evidence for Climate Change as shown in [2]. 
 
 
Figure 2.3: Annual mean CO2 concentration in the atmosphere in parts per million (ppm). 
Source data acquired from: http://co2now.org/Current-CO2/CO2-Now/noaa-mauna-loa-co2-data.html and pre-
sented in the Appendix. 
 
Globally, total emissions of carbon dioxide have also followed an increasing trend, 
throughout the last decades, proving that the increase in the atmosphere concentration is 
due to human activities and more specifically, due to fossil fuel combustion, as shown 
in Figure 2.4 [3]. 
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Figure 2.4: Global total emissions of CO2, since 1950, from the combustion of fossil fuels and 
manufacture of cement, as shown in [3]. 
 
Today, after decades of exploitation of natural resources and millions of tons of car-
bon dioxide emissions, there is a lot of public awareness and recognition of the problem 
which has led to efforts to reduce those harmful emissions. 
Since, ICT hardware needs energy to be produced and function properly, it is also 
responsible for carbon emissions and the related global warming thread. It is estimated 
that ICTs are responsible for 2-2.5% of global greenhouse gas emissions [4]. Figure 2.5 
shows the percentage of contribution of each ICT sector. 
 
 
Figure 2.5: The percentage of different ICT sectors’ contribution to GHG emissions. 
Source data acquired from [2] and presented in the Appendix. 
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It is now more than evident that reducing the carbon dioxide emissions is essential 
in the effort to recover from the global warming thread. In order to achieve this, devel-
oping more energy efficient ICT equipment needs to be exploited. 
Apart from the environmental concerns, there are also financial issues related to the 
increasing power consumption of ICT hardware, which makes it crucial to develop 
more power efficient hardware. 
It is estimated, that millions of US dollars are spent annually from homes, enterpris-
es as well as the public sector in powering ICT equipment. In Table 2.1 there is a list of 
some of the worlds‘ largest enterprises along with their estimated annual electricity 
costs. The situation is similar in Europe and other countries as well. 
According to Randy H. katz, in an IEEE article: ―Market research firm IDC esti-
mates that within the next six years, the companies operating data centers will spend 
more money per year on energy than on equipment‖ [5]. 
 
Table 2.1: Estimated annual electricity costs of ICT infrastructure for large companies. The 
cost is calculated at $60/MWh, as presented in [6]. 
Company Servers Electricity (MWh) Cost 
eBay 16K ~  ~$3.7M 
Akamai 40K ~  ~$10M 
Rackspace 50K ~  ~$12M 
Microsoft >200K >  >$36M 
Google >500K >  >$38M 
USA (2006) 10.9M  $4.5B 
MIT campus   $62M 
 
In addition, according to [6], in the USA in 2006 data centers alone held 1.5% of the 
total electricity consumption, which corresponded to 61 million MWh. This energy con-
sumption accounted for 4.5 billion dollars spent. The energy use in data centers, is esti-
mated to have doubled since then, and continues to rise as the number of internet users 
and data availability follow an increasing trend. 
To conclude, for all the above reasons enforcing energy efficiency in ICT equipment 
needs to become number one priority in the research and development field of the sec-
tor. 
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2.2 Power Consumption in the ICT Sector 
There are three ways in which ICTs can affect the climate change [7]: 
 To start up, there are the first order, or in other words, the direct effects which 
have to do with the design and manufacturing phase of the equipment along with its dis-
tribution and disposal. These phases require energy consumption for the production of 
the materials, the construction, operation and maintenance of the facilities required and 
the transportation and provision of services. Such energy consuming activities are di-
rectly related to GHG emissions. 
 In addition, there are the second order, or in other words, indirect effects, related 
to the power consumption of the equipment when in use. It is the amount of energy 
which is needed in order to power and cool the ICT hardware. It has been estimated that 
these requirements in energy account for approximately 80% of ICT related GHG emis-
sions. To give an example of the energy that is needed for everyday activities, as noted 
in [7]: ―a single Google search uses as much power as an energy-efficient 11-watt light 
bulb in 15 minutes to one hour‖. Table 2.2 presents an overview of the GHG and energy 
footprint of the direct and indirect effects of the ICTs in the climate. 
 Finally, ICT hardware and software can also be used and has been used to 
change processes in various industries, enhancing productivity and enabling energy and 
financial savings. Such effects are called third order or systematic effects and are the 
ones that along with the development of more energy efficient ICT equipment promise 
to enforce the reduction of GHG emissions in the desired levels. 
 
Table 2.2: Effects of the operation of ICTs as presented in [8]. 
 Production phase Use phase Disposal phase 
GreenHouse Gases 0.19 tonnes 0.45 tonnes 0.022 tones 
Waste 36kg 108kg 21kg 
Energy 3.6Gj 10Gj - 
 
Considering the fact that, over the last two decades there is a tremendous develop-
ment and penetration of ICT systems, since they have become a necessity in everyday 
life activities and for the function of nearly every business, we can understand how the 
development of more energy-efficient equipment can enhance the improvement of the 
quality of life as we know it in general. 
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2.2.1 Power Consumption in Telecom Networks 
Only in the sector of telecoms, it is observed that there has been an exponentially 
rising amount of data available to users, which demand more data intensive applica-
tions, higher access speeds and network core capacity. All these are characteristics 
which make the ICT equipment more ―energy hungry‖ [4], [9]. Figure 2.6 shows this 
increase in data rates in wireless telecommunications. 
 
 
Figure 2.6: Development of data rates in wireless networks over time as presented in [4]. 
 
This increase is translated in an increase in the power consumption of the corresponding 
equipment, as demonstrated in Figure 2.7: 
 
 
Figure 2.7: Increase in power consumption of Vodafone’s radio access network over the past 
years as presented in [4]. 
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According to [4], cellular communication network operators consume approxi-
mately 60 billion kWh annually in their base stations and backbone networks (2005). 
This amount of energy accounts for 0.33% electricity consumption globally. In addition, 
cellular networks along with server farms require for their function as much electricity 
as produced by 27 power stations with an output of 1 GW each [4]. Figure 2.8 shows 
the energy consumption of server farms in the USA and worldwide in 2000 and 2005. 
In addition, by summing up the energy consumption of wireless communication 
networks, wired networks and the internet one can reach to approximately 3% of global 
power consumption and maybe even more [4]. 
What comes on top of it is that the share in power consumption of the ICT equip-
ment in households and enterprises is even higher, estimated in approximately 10% of 
the total electricity consumption [4], [10]. 
 
 
Figure 2.8: Total electricity use for servers in the U.S. and the world in 2000 and 2005, includ-
ing the associated cooling and auxiliary equipment as presented in [11]. 
 
By having such large share in the worldwide power consumption, it is evident that 
ICT systems can and have to become more energy-efficient in order to continue their 
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rapid development and penetration and contribute to the effort of reducing GHG emis-
sions for the sake of the planet. 
2.3 Methods to Reduce Power Consumption in ICT 
As noted above, ICT systems can contribute to the reduction of GHG emissions by two 
separate ways. Firstly by taking advantage of the systematic effects that they have in the 
climate change, meaning that such systems can be utilized to enhance productivity, and 
the way business and transactions are being carried out. Secondly, boosting energy effi-
ciency in ICT systems can help in the reduction of their GHG emission footprint-that is 
to reduce the indirect effects of the use of such systems. 
There are numerous ways in which ICT systems have enhanced all kinds of human 
tasks, activities and communications. Further exploitation can enforce more ecological 
and economical solutions by: 
 The use of ICTs to increase the efficiency of industrial activities and facilities 
management, such as automations in the production processes, advanced software to 
enhance the supply chain cycle, etc. 
 The exploitation of e-commerce and telework to substitute their physical equiva-
lents [7]. 
 The substitution of physical products and services with their virtual equivalents, 
the so called ―dematerialization‖. This process can have a beneficial outcome provided 
that the opposite action- ―devirtualisation‖, which is the materialization of digital prod-
ucts-will not exceed a particular level, as shown in Figure 2.9. For example, as appears 
in [12]: ―If 100 million customers received online phone bills the savings could reach 
109,100 tonnes CO2. In addition, if 100 million web based tax returns were sent out, 
101,400 tonnes CO2 could be saved‖. 
 The use of telecommunication systems to conduct teleconferences instead of re-
quiring people‘s physical presence in order to communicate. As noted in [12]: ―If 20% 
of business travel in Germany alone was replaced by non travel solutions , e.g. video 
conferences, savings in CO2 emissions could reach 5.2m tones‖. 
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Figure 2.9: The possible effect in power consumption by dematerialization and devirtualisation, 
as presented in [8]. 
 
Through such productivity gains and efficiency improvements, there can be consi-
derable energy savings achieved [13]. As it is stated in [14], ―For every extra kilowatt-
hour of electricity that has been demanded by ICT, the U.S. economy increased its 
overall energy savings by a factor of about 10‖. 
Since ICT systems can be used in so many ways to improve energy efficiency in to-
day‘s economies, an energy efficient policy for ICT equipment has to be engaged as 
well. A lot of research has been going on towards this end by companies as well as the 
scientific society. 
Currently, some of the most popular ways of boosting energy efficiency in ICTs are: 
 Exploitation of virtual machines. 
 Deployment of different usage/energy modes- sleeping when idle, etc. 
 Dynamic Voltage and Frequency Scaling (DVFS) techniques. 
All these techniques require power monitoring and management accordingly and are 
explained in more detail, further in this dissertation. 
In the European Commission, in the integrated proposal for climate action, three 
targets were set to be met by 2020 [15]: 
 A reduction of at least 20% in GHG emissions, or 30% if other developed na-
tions agree to take similar action. 
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 A 20% share of renewable energies in EU energy consumption by 2020. 
 A 20% reduction of the EU's total primary energy consumption by 2020 through 
increased energy efficiency. 
Table 2.3 shows the electricity use in the EU countries in 2005 along with estima-
tions for 2020 under two different scenarios. The Business As Usual (BAU) scenario, in 
which ICTs are not further exploited to boost energy efficiency and the ECO-scenario, 
in which a push for ICT-based energy solutions is assumed [15]. 
 
Table 2.3: EU estimates of the ICT’s sector power consumption as presented in [15]. 
 2005 
2020  
BAU scenario 
2020  
ECO scenarios 
Total ICT sector electricity use in EU-25 (annual 
TWh) 
214.5 409.7 288.2 
ICT sector without consumer electronics in EU-
25 (annual TWh) 
118.6 245.1 185.2 
Total ICT sector electricity use in EU-27 (annual 
TWh) 
216.0 433.1 304.7 
ICT sector without consumer electronics in EU-
27 (annual TWh) 
119.4 259.1 195.8 
Share of the ICT sector electricity use over total 
EU-27 electricity use % 
7.8% 10.9% 7.7% 
Share of the ICT sector electricity use (without 
consumer electronics) over total EU-27 electrici-
ty use % 
4.3% 6.5% 4.9% 
 
Figure 2.10 and Figure 2.11 project the estimations for the electricity consumption 
of various ICT devices in 2020, based on the BAU scenario and the ECO scenario. It is 
clear that, adopting an energy efficient attitude can be proven beneficial not only in an 
ecological scope but also in an economical as well.  
The question now lies upon the capability of finding efficient ICT-related ways to 
reduce power consumption. Only by finding solutions to this challenging question can a 
continuing growth of ICT be made ecologically and economically sustainable. Tackling 
this challenge needs to be the number one priority in the research and development field 
of the ICT sector for the years to come. 
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Figure 2.10: BAU-scenario until 2020 as presented in [15]. 
 
 
Figure 2.11: ECO-scenario until 2020, as presented in [15]. 
 
As explicitly said in [16]: 
“With regard to climate change, ICT is part of the solution, and not the problem‖. 
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3 MODELING POWER CONSUMPTION IN ICT 
Currently there is a growing demand for energy efficient ICT equipment which plays an 
increasingly important role in the way business is being done. The scope of this disser-
tation is to introduce agent-based software capable to monitor and manage smart IP de-
vices from mobile smart phones. 
Nowadays, environmental concerns are of great importance. In addition, large pow-
er consumption by network equipment leads in increased capital and current costs for 
both enterprises and homes and requires large cooling systems which are themselves 
power consuming. Therefore, controlling and managing energy consumption of network 
equipment is vital in today‘s systems. 
By implementing efficient methods of monitoring and managing power consump-
tion of ICT Infrastructure, the benefit is dual: not only is there the possibility of building 
environmental friendly systems, but also it automatically means reduced costs, which 
encounter a major motivation for research effort in the domain. 
―Efficient methods‖ is referred to cheap and accurate ways to monitor power con-
sumption, instead of using expensive hardware instrumentation to provide the mea-
surements, which adds to the overall cost of the task. Furthermore it refers to the con-
struction of sophisticated software models which will be able to predict the consumed 
power, by monitoring specific metrics related to the hardware characteristics and utili-
zation. 
There are numerous research efforts towards this end. The research is being made 
both in the direction of building efficient models to quantify the consumed energy, as 
well as in the direction of managing and configurating the network devices so as to be 
as energy efficient as possible. Both directions are crucial and interlocking in such a 
way that once energy efficient equipment is developed, monitoring models can be ap-
plied to quantify the reduced energy consumption and therefore the associated benefits. 
However the ever increasing complexity of the designed systems, imports major 
constraints in these efforts and it implies that the more advanced and complicated sys-
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tems are being designed, the more sophisticated models have to be developed, in order 
to provide accurate and timely power consumption predictions. 
Below follows a presentation of existing representing models which were built to 
estimate power consumption in complete ICT Infrastructure systems and in specific 
equipment such as processors, memories, routers etc., as well as evaluations of such ex-
isting models. In addition, some power management techniques are presented, that have 
been proposed, based on the results of power monitoring. 
3.1 Power Consumption Predicting Models 
Over the years, researchers have focused on different parameters and counters that they 
could measure, in order to develop software based techniques to predict the power con-
sumption of computer systems. According to Koller et al. [17], these models can be ca-
tegorized to: 
 Models based on event or performance counters [18], [19], [20]. These kinds of 
models take into consideration some events on the components of the systems under 
interrogation and translate them into corresponding power consumption. Such 
events can be memory and disk accesses, microoperations completed per second, 
etc. This method of power modeling is evaluated by [17] as highly accurate and ap-
plicable to different implementations, but it is rather hard to predict the necessary 
inputs and corresponding outputs.  
 Models based on CPU and resource utilization in general [21], [22]. In these models 
it is implied that the power consumption is a linear function of resource- and more 
specifically, CPU- utilization. Therefore power consumption models are developed 
based solely on this metric. CPU utilization based models seem to have the desirable 
characteristics such as accuracy and speed but are highly dependable on the system 
and the application that is serviced at a particular time. 
 Models based on simulators [23], [24], [25], [26]. In these approaches, system simu-
lators are built, which simulate the function of individual components of the system 
and power consumption is derived from the simulated components rather than the 
actual components, so as not to cause additional traffic. 
 Coarse-grained models [27], where less accurate metrics are used in order to provide 
general trends in power consumption predictions and take appropriate energy man-
agement decisions.  
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 Analytical power models based on voltage and frequency [28]. In these approaches, 
a very good knowledge of the system‘s microarchitecture is required, in order to de-
velop power models based on the voltage supply of the system and the operating 
frequency. 
In Table 3.1, that follows, a mini evaluation is presented for the strengths and weak-
nesses of each category of power models: 
 
Table 3.1: Power modeling methodologies and evaluation as presented in [17]. 
Method Accuracy 
Usable pa-
rameters 
Predictable 
output 
Speed 
Heterogenity 
Support 
Simulator √√ x x x √√ 
CPU-based √ √ √ √√ x 
Event Counters √√ x x √ √√ 
Coarse grained x √√ √√ √√ x 
3.1.1 Models Based on Event or Performance Counters 
A representative example of performance counters based power modeling is [19], where 
5 subsystems of a server are considered and a model is developed for each. The subsys-
tems are CPU, memory, I/O, chipset and disk. 
As far as the CPU is concerned, the main metric chosen is fetched micro-operations-
uops and the corresponding equation to estimate power is: 
 
 
 
where: 
NumCPUs: is the number of CPUs in the system. 
PercentActivei: is the percentage of  i
th
 CPU utilization. 
FetchedUopsi/Cycle: is the number of fetched microoperations in i
th
 CPU per clock 
cycle. 
This model gives an average error rate of 3.1% in the prediction of power consumption 
of the CPU subsystem as illustrated in Figure 3.1: 
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Figure 3.1: CPU power consumption as presented in [19]. 
 
In order to model the memory power consumption in an efficient way, Bircher et al. 
used metrics which include memory accesses generated by microprocessors and DMA 
events. Those accesses are depicted on the bus transactions, thus this is the performance 
metric used. The equation which describes the model is: 
 
 
 
where: 
MCycle: is 10
6 
clock cycles. 
bustransactionsi/MCycle: the bus transactions per MCycle. 
bustransactionsi
2
/MCycle: the square of bus transactions per MCycle. 
According to [19], the model predicts the consumed energy in the memory subsystem 
with an average error rate of 2.2%, as illustrated in Figure 3.2: 
 
 
Figure 3.2: Memory power consumption as presented in [19]. 
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In addition, disk power, was modeled by exploiting the number of disk interrupts 
originating from the disk controller and DMA accesses. Because disk transfers are han-
dled through DMA by the disk controller and DMA transactions are performed by the 
disk controller, which interrupts the microprocessor upon completion of the transaction, 
these were considered to be appropriate metrics to model power consumption as fol-
lows: 
 
 
 
 
where: 
Interrupti/Cycle: is the number of disk interrupts per clock cycle in i
th
 CPU. 
Interrupti
2
/Cycle: is the square of disk interrupts per clock cycle in i
th
 CPU. 
DMAAccessi/Cycle: is the number of DMA accesses per cycle in i
th
 CPU. 
DMAAccessi
2
/Cycle: is the square of DMA accesses per clock cycle in i
th
 CPU. 
This model gives an average error rate of 1.75%, as shown in Figure 3.3: 
 
 
Figure 3.3: Disk power consumption as presented in [19]. 
 
Since I/O operations are depicted on disk interrupts, the model for the I/O subsys-
tem is based on those; it is described by the following equation: 
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and it gives an average error rate of 1%, as it is shown in Figure 3.4: 
 
 
Figure 3.4: I/O subsystem power consumption as presented in [19]. 
 
Finally, since chipset power consumption shows very little deviation, it is consi-
dered to be constant, in this study, with a value of 19.9W. 
The power consumption of the complete system can be derived by the summation of 
each subsystem‘s power consumption. The authors used these models to predict the sys-
tem‘s power consumption under 9 different workloads and found out that the average 
error is less than 9% for each subsystem. 
Therefore, it is illustrated in this paper that performance counters can prove to be 
very accurate in predicting the power consumption of a system. Unfortunately, the 
models‘ inputs are not available in all systems and are highly dependable upon the sys-
tems‘ architecture. 
In [20], there is the construction of linear power models based on the computed cor-
relation between twenty three Performance Monitoring Counters and power consump-
tion. Table 3.2 Table 3.2: Correlation between performance counter metrics and power 
consumption as presented in [20].exhibits this correlation: 
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Table 3.2: Correlation between performance counter metrics and power consumption as pre-
sented in [20]. 
Metric Correlation Metric Correlation 
Spec Del/Cycle 0.89 L2 Hit/Cycle 0.31 
Fetched Uop/Cycle 0.84 Buss Access/Cycle -0.31 
Instr Total/Cycle 0.84 TC Del/Cycle 0.32 
Completed Uop/Cycle 0.83 Bus Util -0.31 
Load/Cycle 0.80 Fp Op/Uop -0.22 
Uop/Cycle 0.79 Prefetch Rate 0.17 
Branch/Cycle 0.78 TC Build/Cycle -0.15 
Stores/Cycle 0.64 ITLB Hit/Cycle -0.09 
Mispred Branch/Cycle 0.41 TC Miss/Cycle -0.09 
L2Miss/Cycle -0.33 ITLB Miss/Cycle -0.04 
Cancelled Uop/Cycle 0.33 L2 Access/ Cycle -0.02 
 
Based on these results, the authors construct power models that rely on Instruc-
tions/Cycle related metrics, which seem to have upon the strongest correlation with 
power consumption, according to the following equation: 
 
 
 
where: 
NumMetrics: is the total number of metrics used for the construction of the model. 
α0 and α1: are constants related to each metric.  
Metrici: is an Instruction/Cycle related metric (Fetched Uops/Cycle, retired Uops/Cycle 
or Complete Uops/Cycle). 
The results of the construction of the models for each metric are as follows in Table 
3.3 and Table 3.4: 
 
Table 3.3: Uop Linear Regression Model Comparison as presented in [20]. 
 Retire Uop/Cycle Complete Uop/Cycle Fetch Uop/Cycle 
Coefficients 
α0 α1 α0 α1 α0 α1 
36.3 4.37 35.8 4.44 35.7 4.31 
Avg Error 3.26% 2.8% 2.6% 
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Table 3.4: Instruction Linear Regression Model Comparison as presented in [20]. 
 Retire Instr/Cycle 
Complete 
Instr/Cycle 
Coefficients 
α0 α1 α0 α1 
36.8 5.28 36.3 5.52 
Avg Error 5.45% 4.92% 
 
Based on these results, the authors conclude that the metric which gives the most 
accurate power prediction is fetched microoperations per cycle (Uops/Cycle), because 
they include complete and retired Uops/Cycle. General Instructions per cycle give a 
higher error due to the fact that they might correspond to more than one Uop/Cycle, 
causing additional power consumption which is not depicted by this metric. 
3.1.2 Models Based on Resource/CPU Utilization 
An example of a power predicting model based on CPU utilization is [21]. Here, Heath 
et al. are exploiting the possibility of saving energy in server systems by deploying the 
best configuration and distribution for heterogeneous clusters. To do so, they build 
models based on the cluster power consumption divided by throughput for different 
types of nodes, and they discover the best possible request distributions which minimize 
the power consumption. 
These models are created by correlating the recourse utilization with power con-
sumption and throughput. Table 3.5 shows the variables of the models created. 
 
Table 3.5: Inputs and unknowns of the constructed models as presented in [21]. 
 Description Representation in models 
Inputs Bandwidth of each resource C matrix 
 Resource cost for performing a request locally L matrix 
 Resource cost for sending remote requests S matrix 
 Resource cost for accepting remote requests A matrix 
 Idle power of each node B matrix 
 Power factor of each resource M matrix 
 Partition of request stream into types F matrix 
Unknowns Request distributions D vector and R matrix 
 Maximum system throughput max_thruput 
 Total system power overall_power 
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In order to find the utilization of the recourses, the authors, compute the sum of the 
cost: 
 for requests locally serviced, 
 for requests sent on other nodes and 
 for requests serviced on behalf of other nodes. 
Thus, the utilization of resources is expressed by the following equation: 
 
 
 
 
where: 
: is the utilization of recourse r at each node i, per request. 
: is the utilization of resource r at each node i for all requests. 
thruput: is the total number of requests being served per second. 
Di: expresses the requests that server i will receive. 
 expresses the fraction of requests of type t that are directed to node i by the front-
end devices. 
 represents the fraction of requests on node I of request type t that are serviced by 
node j. 
 is the amount of resource r used by a request of type t that node i must expend if the 
request is serviced locally. 
 represents the resources expended if node i sends the request to node j. 
: expresses the resource usage if node i receives a request from node j. 
 The correlation between utilization and the maximum throughput is given by: 
 
 
 
where  is the capacity of recourse r in node i. 
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 The correlation between utilization and the power consumption of each node is 
given by: 
 
 
 
 and finally, the overall power consumption is computed by: 
 
 
 
In [22], Ranganathan et al. introduce an «ensemble» way of managing power at 
server systems in order to overcome inefficiencies caused by provisioning power to 
these systems based on worse case individual system scenarios. By running several ex-
periments, they prove that the power consumption of the system is strongly related to 
the resource utilization and more specifically, to the processor utilization. Based on 
these results, they propose an architecture of managing power allocation to servers in a 
more efficient way, across a broader collection of systems. 
3.1.3 Simulation Based Power Models 
In the models based on simulators, there is an effort to simulate the system‘s behavior 
and extract useful information regarding the power consumption of individual compo-
nents as well as the system as a whole. 
In [23], Brooks et al. make an attempt to simulate a processor by integrating power 
models in an architectural framework. Their simulator is called Wattch and its structure 
is illustrated below, in Figure 3.5: 
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Figure 3.5: Structure of the power simulator as presented in [23]. 
 
The dynamic power consumption is computed using the following equation: 
 
 
 
where 
C: is the load capacitance, 
Vdd: is the supply voltage and 
f: is the clock frequency 
In [24], Wang et al., build another simulator within the Liberty Simulation Envi-
ronment. The simulator is called Orion and its structure is illustrated below, in Figure 
3.6: 
 
 
Figure 3.6: Structure of the power simulator as presented in [24]. 
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There is a power simulation library, where power models are associated with per-
formance events and this is how the energy consumed is calculated. 
In [25], Gurumurthi et al. develop a simulator called SoftWatt which is used to 
model the CPU, memory and disk subsystem. By using analytical power models, Soft-
Watt is able to capture the power behavior of the system while running simulations. 
3.1.4 Coarse-Grained Power Models 
In some research efforts, where the focus is more on monitoring energy consumption 
for managing purposes, a coarse-grained technique is used. An example of such re-
search is [27], where 3 subcomponents of the system are considered, CPU, hard disk 
and network interface. For the CPU two energy states are considered: halted and active. 
For the network interface 3 energy states are used: doze, receive and transmit and for 
the hard disk, the values of energy consumption used are presented in Table 3.6. 
 
Table 3.6: Hard disk power states as presented in [27]. 
 Cost Time out (Sec) 
Access 1.65mJ/Block  
Idle 1 1600mW 0.5 
Idle 2 650mW 2 
Idle 3 400mW 27.5 
Standby (disk down) 0mW N/A 
Spinup 6000mJ  
Spindown 6000mJ  
 
This coarse-grained model, is used in order to provide the energy consumption pre-
diction of the hardware components and the tasks that are being executed, so as to dis-
tribute power in an efficient manner. This way, power is treated as a resource equally- if 
not more- important as all other hardware components. 
3.1.5 Power Models Based on a Combination of Metrics 
An example of a power model which uses a combination of CPU utilization and per-
formance counters is [28], where Mantis is presented. Mantis is a model which predicts 
the consumed power of a system using generic performance counter metrics and the uti-
lization of the resources in the OS-level. 
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More specifically the construction of Mantis consists of three stages. The first stage 
is a calibration process which performs the correlation between actual power consump-
tion measurements, derived with external hardware and some utilization and hardware 
metrics. The metrics used are: CPU utilization- the parameter associated with this me-
tric in the final model is ucpu, off-chip memory access count-umem, hard disc I/O rate-udisk 
and network I/O rate-unet. These metrics are collected with the SAR command and spe-
cial modules such as perfctl and perfmon.  
The authors, in order to develop Mantis, perform the calibration phase in two differ-
ent server systems- a low-end blade server and a high-end server which contains 4 Ita-
nium2 chips- for specific workloads. During this phase each individual component is 
being stressed of the system and benchmarks are used to correlate the counters related 
to them, with their power consumption. In addition in all component measurements, an 
idle run is included, so as to provide an accurate model for power consumption of the 
system even when it is idle. 
The second stage of the development of Mantis is the model derivation process, 
where a linear model is used to fit the data acquired from the previous phase. 
Finally, the last stage is the prediction of the power consumption of the system using 
the linear model from the previous phase. The power prediction of each time sample is 
given by the following equation: 
 
 
 
where M is a matrix containing the utilization metrics measurements with each metric in 
a column and each time sample in a row and  is the vector of model parameters for 
each metric. The actual power measurements derived from the hardware are presented 
in a vector called . The error of this predicted power to the actual measured one is 
computed as follows: 
 
 
 
where i indexes the vector elements. 
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The authors implemented Mantis on the two servers described above and they de-
rived the following equations: 
 
 
 
and 
 
 
 
 
After the implementation, an evaluation of Mantis followed by having a set of dif-
ferent applications run on the two server systems and calculating the average and 90
th
 
percentile error. The SPECcpu2000 integer and floating-point benchmarks, 
SPECjbb2000, SPECweb2005, the streams benchmark, and matrix multiplication were 
used, to introduce more than 30 different benchmark applications. 
 
 
Figure 3.7: The average error of the Mantis models as presented in [28] 
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Figure 3.8: The 90th percentile error for the models as presented in [28]. 
 
The results as demonstrated above show that the errors are within 10% in all cases 
except for one. The authors imply that this error occurs because of the architecture of 
the Itanium processor. These results render Mantis a very effective tool in predicting 
power consumption of individual components and a system as a hole. 
3.1.6 Power Consumption Models for Specific Network Equipment 
Apart from models that simulate power consumption of the system as a whole, there 
have been many studies which consider only a part of the network/ computer system, 
such as: 
 processors: [29], [30], [31]. In [29], it is implied that power consumption can be 
predicted to within 8% accuracy with 99% confidence, only by using the proces-
sor‘s average power consumption per cycle, multiplied by the software execu-
tion time (in cycles), for 32-bit embedded RISC processors, 
 memories: MEMPOWER [32], [33]. [32] is described as a tool set for analyzing 
memory traces to determine utilization and calculate the power and energy con-
sumption of the memory hardware, 
 disks: [34], [35] and 
 other network devices such as hubs, edge switches, core switches, routers [36] 
and wireless access points [37]. 
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3.1.7 An Application Based Power Consumption Model 
Nowadays, with the down of virtual machines, multiple applications might be running 
within one server. Hence, there is the necessity to create power models for energy con-
sumption, which take into account the characteristics of different applications. 
Koller et al [17], point out that up until now (2010), CPU utilization metrics are 
mostly used in existing models and these models are built assuming that the systems are 
used for homogeneous applications. This assumption leads to significant errors when 
having the system run heterogeneous applications. As demonstrated in Figure 3.9, a 
server has different power consumption characteristics, when used to support different 
applications. 
 
 
Figure 3.9: Power consumption as a function of CPU utilization for different applications as 
presented in [17]. 
 
Hence, the main effort of the authors is to develop a power model which will cover 
four fundamental requirements as reported in [38]: 
i. accuracy, 
ii. usable parameters, 
iii. predictable input and 
iv. speed along with a fifth one: 
v. heterogeneity support. 
In order to achieve this, they attempt to correlate power consumption with the appli-
cation throughput, which is defined as the number of processes executed per second. 
Towards this end, they ran experiments on three different machines, and they meas-
ured the power consumption using two different tools, presented in Table 3.7. In addi-
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tion they used separate applications for the experimentation process and the evaluation 
process so as to ensure application-independent results (Table 3.8, Table 3.9). 
 
Table 3.7: Hardware setup as presented in [17]. 
Name Processor Model L2 Memory Hypervisor 
Power con-
sumption 
monitorr 
bluestar1 
Intel Xeon 
2×3.2GHz 
HS21Bladecenter 2MB 4GB 
VMWare 
ESX 3.5 Active ener-
gy mananger 
bluestar4 
Intel Xeon 
2×3.2GHz 
HS21Bladecenter 2MB 4GB 
VMWare 
ESX 3.5 
mad-
max 
Intel Core 
2 Duo 
2GHz 
Desktop 4MB 2GB Xen 3.2 
Power meter 
at the plug 
 
Table 3.8: Applications used for design as presented in [17]. 
Name Description Nature 
TPC-W TPC-W with images CPU,Memory 
TPC-W- TPC-W with no images CPU, Cache 
SpecPower Benchmark from SPEC CPU 
Domino 
Mail server with 500 
users 
Disk I/O 
Domino- Mail server with 10 users Network 
 
Table 3.9: Applications used for validation as presented in [17]. 
Name Description Nature 
Daxpy BLAS-1 routine CPU 
Fma Vector HPC Application CPU 
HPL LinPack Benchmark CPU 
 
Firstly, in order to investigate whether there is the possibility of power estimation as 
a function of application throughput, which is considered to be the application characte-
ristic of concern, power measurements were derived while running the applications with 
ever increasing throughput until it could not be raised any further. By these experi-
ments, a linear relationship was discovered between the power consumption and the ap-
plication throughput (Figure 3.10). 
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Figure 3.10: Correlation between power consumption and application throughput as presented 
in [17]. The vertical lines denote the throughput bound for each application. 
 
This relationship is expressed by: 
 
 
 
where Ai is application 1, αi and βi are constants varying with the applications and λi is 
the application throughput. Now, constructing the power model is a matter of running a 
calibration face to determine αi and βi for each application. 
Secondly the authors investigate whether virtualization increases further the power 
consumption by running the applications on one, two and three virtual machines in one 
server respectively. They observe that there is an increase in the power consumption 
when the number of virtual machines increases (Figure 3.11). 
 
 
Figure 3.11: CPU Vs Aggregated Transaction Rate for SpecPower with different virtualization 
ratio on bluestar1 as presented in [17]. 
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The relationship discovered is linear and it is described by the following equation: 
 
 
 
where d is the virtualization ratio, defined as the number of virtual machines running on 
one server. 
Finally, there is the construction of the model for multiple applications running on 
multiple virtual machines, on one server. The authors conjecture that the power con-
sumption caused by the set of applications is a linear combination of the consumption 
caused by each application if it ran independently. Thus the power consumption is de-
rived by the following equation: 
 
 
 
where  is the static power consumption by all the applications. The 
accuracy of the model was tested, giving much better results than CPU utilization based 
power models, as illustrated in Figure 3.12: 
 
 
Figure 3.12: Dynamic Power Vs Number of jobs (Normalized) as presented in [17]. 
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3.2 EVALUATION OF THE ACCURACY OF POWER 
CONSUMPTION MODELS 
Apart from the numerous power models that have been built through the years, there are 
also efforts to evaluate the accuracy of these models in capturing the actual power con-
sumed by the system for various types of systems and different technologies. 
3.2.1 Characteristics of Importance in a Power Model 
As mentioned above, in [38], the characteristics of importance in a power model are 
presented. Such characteristics are: 
 Accuracy: the desired accuracy limit is set to 10% average error rate in [38]. 
 Speed: it is important that the model predicts the power consumption quick 
enough so that these predictions can be used for energy managing purposes. 
 Generality and portability: the model should be applicable for as many systems 
and applications/workloads as possible. 
 Cost: the creation and use of the model should be as inexpensive as possible, 
without requiring external instrumentation. 
 Simplicity: this characteristic has to do with the number of inputs and their rela-
tionship for the creation of the model. It has to be as simple as possible, so as not 
to cause overhead. 
3.2.2 Models Under Comparison 
With the properties of importance being explained, Rivoire et al. compare five pow-
er models, by testing them in a variety of workloads. The models under comparison are:  
1. A model which only predicts a constant power C0, without taking into account 
performance or utilization metrics: . 
2. A model which is based on a linear relationship with CPU utilization, described 
by: . 
3. A model which also uses CPU utilization but with a different, empeirical rela-
tionship: , where C2 and r are additional pa-
rameters.  
4. The fourth model uses CPU utilization but also disk utilization as a metric: 
. 
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5. The final model is the one proposed in [28]: 
, where Pi are performance counters. 
These models were tested over a variety of hardware and software and the results 
are demonstrated in Σθάλμα! Το αρτείο προέλεσζης ηης αναθοράς δεν βρέθηκε.: 
 
 
Figure 3.13: Mean absolute error for the models over all workloads and machine configura-
tions as presented in [38]. 
 
It is clear that the first model which computes a constant power does not perform 
well, while the fifth model which uses utilization and performance counters has the bet-
ter overall performance. Therefore, the conclusion coming out of this comparison is that 
models which are based on CPU utilization metrics along with other performance coun-
ters considering the disk, memory and other subsystems tend to demonstrate more accu-
rate power consumption predictions. 
When the results of separate hardware configurations are considered, things are 
slightly different, as shown below: 
 
 
Figure 3.14: Mean absolute percentage error for models on a Xeon server as presented in [38]. 
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Figure 3.15: Mean absolute percentage error for the models on a mobile fileserver at its highest 
frequency as presented in [38]. 
 
 
Figure 3.16: Mean absolute percentage error for the models on the mobile fileserver at its low-
est frequency (1GHz) as presented in [38]. 
 
In most cases, the model that performs better is the one that combines utilization 
metrics with performance counters. However, disk and memory power is also important 
especially for applications which are not CPU dominant. 
The paper concludes by acknowledging the fact that, since modern systems tend to 
be less CPU dominated, the construction of models which give accurate predictions of 
the power consumption of other components, is required. 
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3.2.3 Comparison Between Power Models and Hardware Instrumen-
tation 
Another important research effort worth mentioning is [39] where there is also an at-
tempt to evaluate the accuracy of existing power models and compare them to measur-
ing power through external, or internal instrumentation, provided by manufacturers. 
Here, the characteristics of concern are granularity, accuracy, overhead and complexity. 
It is noted that measuring power consumption with hardware equipment can offer 
high granularity but at a cost of using too much additional equipment, which is expen-
sive. Modeling power, on the other head, gives good results when the system as a whole 
is considered, but fails to capture the power consumption of subsystem components. 
High granularity might not be necessary for some applications, but it is crucial for oth-
ers.  
In terms of accuracy, measuring energy consumption with the use of hardware can 
offer very high accuracy, again with the disadvantage of high cost, while the accuracy 
of modeling power depends highly on the applications that run on the system and the 
architecture of the system. 
Finally, the more simple, adding very little overhead and inexpensive the way to 
measure power is, the better. Accurately measuring power with hardware equipment can 
prove to be very expensive, using one Analog to Digital Converter for every subcompo-
nent of the system, while building an accurate model can also mean the construction of 
complex algorithms which will have too many inputs and add computational overhead 
to the system. 
Taking all these into consideration, the authors build linear regression models as 
well as non linear ones. The linear model is expressed by the following equation: 
 
 
 
where, yi is the vector of power measurements, xi is the normalized vector of the values 
of the n variables, used as metrics, β is the model parameters that need to be computed, 
in order to construct the model and λ is a penalty function which enables the model to 
exclude some metrics of the computation. The value of λ is determined by cross valida-
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tion on the training data. The non-linear models are the solutions with respect to β to the 
following equation: 
 
 
 
where φl are non-linear basis functions over vectors xi. For the purposes of this survey 
three functions were used: 
 Polynomial with Lasso regression. 
 Polynomial + Exponential with Lasso regression. 
 Support Vector Regression. 
The metrics used are similar to those in [28], slightly differentiated to fit modern 
systems. 
The models constructed are then being tested on various hardware configurations 
and under various workloads. The results are presented according to the performance of 
the models on the different hardware configurations. 
When the models were tested on a single core system, they all showed low mean 
prediction error, for the system as a whole and slightly larger for CPU, memory and 
other subsystems, as illustrated in Figure 3.17: 
 
 
Figure 3.17: Mean relative error of the models for total system power on a single core system 
as presented in [39]. 
 
The situation is somewhat different when the models are tested on a multicore sys-
tem (four cores). The mean relative error is still acceptable for all models for the total 
system with a value of 2-6%, but when only subcomponents are concerned such as CPU 
power consumption, the mean relative error is unacceptably higher to 10-14%, as illus-
trated below: 
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Figure 3.18: Mean relative error of the models for total system power on a multicore system as 
presented in [39]. 
 
 
Figure 3.19: Mean relative error of the models for CPU power on a multicore system as pre-
sented in [39]. 
 
More specifically, there are workloads for which the mean relative error is even 
higher than 100%. The authors argue that this is due to the fact that these specific work-
loads impose low utilization requirements and stress very specific components. Another 
reason for this, is that modern hardware has hidden energy states which are not visible 
to the Operating System (OS), therefore they cannot be calculated in the models. 
In order to demonstrate this, McCullough et al. ran the same workloads on two dif-
ferent hard disks, with the same metrics recorded but with the second being newer and 
more technologically advanced than the first one. 
 
 
Figure 3.20: Prediction error of the two hard disks as presented in [39]. In the right there is the 
newer technology disk. 
 
The results in Figure 3.20 demonstrate that, while in the HDD disk the mean error is 
approximately 7%, the prediction error is significantly higher in the case of the newer 
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hard disk, which is around 15%. The reason behind this observation is that, the SSD 
disk has internal power states in which it automatically switches without reporting it. 
Thus the power model cannot capture and accurately calculate them. 
To sum up, after the construction, comparison of the models and discussion of the 
results, the authors conclude that as hardware components become more and more com-
plex, with hidden energy states and the role of CPU less and less dominant, there might 
not be a power model- no matter how complex- to accurately predict power consump-
tion and maybe the optimal solution is the use of external equipment in order to measure 
power and efficiently manage it. 
3.3 POWER MANAGEMENT TECHNIQUES 
As far as the development of energy efficient equipment is concerned, there is also a 
large amount of research taking place.  
A representative example is: [41]. Here, Dynamic Voltage and Frequency Scaling 
(DVFS) is used as a power management technique, based on some event counters.  
In addition, related work on the subject is [42] and [43] where applying a sleeping 
mode in equipment during idle times is being exploited. 
Finally, a lot of research has taken place in the area of virtualization and the poten-
tial benefits that are associated to it, financial and environmental as well [44], [45]. 
3.3.1 Dynamic Voltage and Frequency Scaling (DVFS) 
DVFS is a power management technique, in which the processor‘s frequency is being 
reduced when executing various tasks so as to reduce the voltage supply required and, 
thus reduce the power consumption. Of course, by reducing the operating frequency, 
there is the risk of significantly reducing the system‘s performance. 
In [41], there is an attempt to correlate specific available performance counters, with 
the overall power consumption and performance of the system. It is denoted that the de-
gree to which there is a correlation depends on the specific application that is executed 
and the components of the system that are needed for this execution. 
More specifically, the counters used are memory requests per clock cycle, which is a 
counter for the use of memory and instructions per clock cycle, which show the reduc-
tion in the performance-if any-due to the reduction of the frequency. 
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After running several experiments, the authors conclude that by computing the spe-
cific application‘s usage patterns, with the help of the above mentioned performance 
counters, and then using a scheduler which will adjust the operating frequency accor-
dingly, energy savings can be achieved without significant reductions in performance-
less than 10%. 
3.3.2 Sleeping Modes Vs DVFS 
In [42], the authors used two different power management techniques on the same 
workloads and measured the results in energy savings and effect on the system‘s per-
formance. The techniques used were: 
 DVFS, where there is the attempt to slow down the operating frequency of the 
CPU when performing various tasks, and 
 Sleeping modes, where the goal is to reduce power consumption when the CPU 
is not in use-during idle times. 
The results of their research showed that applying sleeping modes during idle pe-
riods, proved to be effective in gaining energy savings, without considerable reduction 
in the system‘s performance. 
In addition, DVFS can result in considerable energy savings, in systems that are un-
derutilized most of the time, without an important impact on the system‘s performance, 
while there is a significant reduction in the observed performance for applications, 
where the CPU utilization is independent of the CPU frequency. 
3.3.3 Sleeping Modes Vs Use of Proxies 
In [43], there is an attempt to quantify the potential energy savings by efficient energy 
management. It is highlighted there that, both enterprise and home computers remain 
for a large fraction of the time they are active, idle, thus causing a waste of energy and 
money. 
Two possible solutions to this problem are identified and exploited. The first one is 
to apply sleeping modes on the computers every time they remain idle and wake them 
up when having specific packets to serve. This technique is called Wake on LAN 
(WoL). The second one is to use proxies which will serve packets that arrive in idle 
times, when the computers are in sleeping mode so as not to waste energy to wake them 
up. 
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In the first case, the authors consider idleness a period of 15 minutes, when no key-
board or mouse activity is recorded and they measure the potential benefits if the com-
puters are put in sleeping mode when idle and they wake up on every packet arrival. 
The measurements are being contacted in 250 client machines belonging to Intel corpo-
ration employees, for 5 weeks both in the enterprise and in their home environment. 
As it is shown in the results, which are demonstrated in Figure 3.21, the situation is 
somewhat different in the office, where computers can be put to sleep only a small frac-
tion of their idle time due to the arrival of frequent network packets, than the home en-
vironment. Here over 40% of the computers can be put to sleep for 50% of their idle 
time indicating that the energy savings can be considerable, by implementing this tech-
nique. 
 
 
Figure 3.21: Fraction of idle time of which the machinery can be put to sleep if they wake up on 
every packet arrival as it appears in [43]. The transition time from active to sleep is considered 
to be 10seconds. 
 
In the case of proxies‘ utilization, there is the consideration of the offered idle time 
functionality that the proxy can offer, the complexity of the proxy and the energy sav-
ings that can be achieved. It is shown in [43] that the operating environment is critical in 
order to choose the best proxy configuration and that in order to do so, the traffic pat-
terns have to be studied as well. 
Of course there are many more models and papers on the subject of power modeling 
and power management, but presenting an exhaustive search of related work is not 
within the scope of this survey. 
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4 PROPOSED ALGORITHM 
Upon the goals of this dissertation is the development of a model to predict the power 
consumption of ICT hardware, which can be found in any typical enterprise, office, da-
tacenter, library, university or home. More specifically, the equipment under investiga-
tion will be: servers, PCs, Wi-Fi Access Points, Routers, Printers and a Call Manager, 
which are within the premises of the International Hellenic University. This is why, the 
system is divided in five corresponding subsystems, and a model is created for each. 
The overall power consumption of the system is calculated as follows: 
 
 
 
where: 
Pt= total power consumption of the system. 
Ps= servers‘ power consumption. 
PPC= PCs‘ power consumption. 
PWi-Fi= Wi-Fi access points‘ power consumption. 
Pr= routers‘ power consumption. 
Pprint= printers‘ power consumption. 
PCM= power consumption of the call manager. 
4.1 Rationale Behind the Model 
For the purposes of the creation of the model, several tests have been conducted. Such 
tests include real time measurements of power consumption and CPU utilization on real 
PCs while loading the equipment with different kinds of traffic and applications, when 
performing the measurements. In addition, a thorough investigation took place of manu-
facturers‘ power consumption of the above mentioned types of hardware. The results 
are demonstrated below. 
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4.1.1 The Subsystems of Servers and PCs 
As far as the servers and PCs are concerned, since, as derived from the previous theoret-
ical research, there is a strong connection between CPU utilization and power consump-
tion, most tests focused on this relationship. 
Of course, by the above models, it was derived that in a server or pc, in order to ex-
tract accurate predictions the counters that matter have to do with the CPU utilization 
along with some performance counters for the activity of the memory, the disk and the 
network. A shown in [46], however, the portion of the variation in the power consump-
tion of these components, is not as significant as the complexity they would add in the 
model, if taken into account. 
In Table 4.1 some experimental measurements, in a home PC are presented. For the 
conduction of these experiments, cpu utilization was measured through a free software 
tool, named: CPU_Moving_Average_Loggerand the corresponding power consumption 
was measured using external instrumentation. 
 
Table 4.1: Measurements of CPU utilization and power consumption every 5 seconds. 
TIME 
CPU UTILIZATION 
EVERY 5 SEC 
POWER 
CONSUMPTION 
EVERY 5 SECONDS 
13:54:28 20.657 151.4057751 
13:54:33 20.168 153.5382508 
13:54:38 24.103 159.2248527 
13:54:43 32.083 164.2006294 
13:54:48 49.364 170.5980565 
13:54:53 51.541 173.79677 
13:54:58 49.08 167.7547555 
13:55:03 54.414 170.5980565 
13:55:08 48.511 170.5980565 
13:55:13 48.127 171.308817 
13:55:18 43.599 170.5980565 
13:55:23 47.265 170.5980565 
13:55:28 45.203 172.0197069 
13:55:33 44.73 170.5980565 
13:55:38 46.832 170.5980565 
13:55:43 54.311 170.5980565 
13:55:48 61.866 176.2846584 
13:55:53 74.566 176.9954836 
13:55:58 79.811 178.4171341 
13:56:03 87.114 180.1941972 
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13:56:08 89.879 184.1037359 
13:56:13 75.242 182.3266729 
13:56:18 69.893 178.4171341 
13:56:23 58.215 175.9292457 
13:56:28 59.808 176.2846584 
13:56:33 70.114 179.1279593 
13:56:38 83.431 182.6820855 
13:56:43 85.182 184.8145612 
13:56:48 90.836 185.5253864 
13:56:53 95.023 186.0585053 
13:56:58 89.673 185.5253864 
13:57:03 72.871 181.260435 
13:57:08 73.423 181.9712602 
13:57:13 67.672 179.1279593 
13:57:18 66.229 179.1279593 
13:57:23 44.491 172.7305322 
13:57:28 35.261 169.5318186 
13:57:33 16.92 152.472013 
 
The corresponding graphs are presented in Figure 4.1 and Figure 4.2: 
 
 
Figure 4.1: CPU utilization trends over time. 
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Figure 4.2: Corresponding power consumption over time. 
 
In order to reveal the linear relationship between the two variables: CPU utilization and 
power consumption, the utilization measurements were classified in an ascending order 
as shown in Table 4.2: 
 
Table 4.2: Measurements of CPU utilization and corresponding power consumption. 
CPU UTILIZATION EVERY 5 
SECONDS 
CORRESPONDING POWER 
CONSUMPTION 
20.168 153.5383 
20.657 151.4058 
24.103 159.2249 
32.083 164.2006 
35.261 169.5318 
43.599 170.5981 
44.491 172.7305 
44.73 170.5981 
45.203 172.0197 
46.832 170.5981 
47.265 170.5981 
48.127 171.3088 
48.511 170.5981 
49.08 167.7548 
49.364 170.5981 
51.541 173.7968 
54.311 170.5981 
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54.414 170.5981 
58.215 175.9292 
59.808 176.2847 
61.866 176.2847 
66.229 179.128 
67.672 179.128 
69.893 178.4171 
70.114 179.128 
72.871 181.2604 
73.423 181.9713 
74.566 176.9955 
75.242 182.3267 
79.811 178.4171 
83.431 182.6821 
85.182 184.8146 
87.114 180.1942 
89.673 185.5254 
89.879 184.1037 
90.836 185.5254 
95.023 186.0585 
 
Based on these measurements, the corresponding figure was created which reveals 
the approximately linear relationship between the two coefficients. The results are dem-
onstrated in Figure 4.3: 
 
 
Figure 4.3: Power consumption as a function of CPU utilization. 
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The corresponding linear equation was extracted, using matlab: 
 
 
 
where: 
P: is the power consumption and uCPU: is CPU utilization. Figure 4.4 shows the fitted 
curve in the measured values: 
 
 
Figure 4.4: In red there is the fitted linear curve and in blue the corresponding measured values 
of power consumption. 
 
Table 4.3 shows that the 90th percentile error, which is introduced by the model, is ap-
proximately 4.6, and the mean absolute error is 2.18: 
 
Table 4.3: The 90th Percentile Error and Mean Absolute Error of the linear model. 
CPU utilization 
Measured Pow-
er Consumption 
Predicted Power 
Consumption 
Absolute Error 
20.168 153.5383 158.6885 5.150294 
20.657 151.4058 158.8822 7.476463 
24.103 159.2249 160.2472 1.022346 
32.083 164.2006 163.4081 0.792553 
35.261 169.5318 164.6669 4.864937 
REMOTE ENERGY MONITORING  
AND MANAGEMENT OF  
ICT INFRASTRUCTURE 
49 
 
43.599 170.5981 167.9696 2.628493 
44.491 172.7305 168.3229 4.407647 
44.73 170.5981 168.4176 2.180503 
45.203 172.0197 168.6049 3.414799 
46.832 170.5981 169.2502 1.347901 
47.265 170.5981 169.4217 1.17639 
48.127 171.3088 169.7631 1.545712 
48.511 170.5981 169.9152 0.682849 
49.08 167.7548 170.1406 2.385832 
49.364 170.5981 170.2531 0.344976 
51.541 173.7968 171.1154 2.68138 
54.311 170.5981 172.2126 1.614531 
54.414 170.5981 172.2534 1.655329 
58.215 175.9292 173.759 2.170284 
59.808 176.2847 174.3899 1.89471 
61.866 176.2847 175.2051 1.079536 
66.229 179.128 176.9333 2.194652 
67.672 179.128 177.5049 1.62308 
69.893 178.4171 178.3846 0.032517 
70.114 179.128 178.4722 0.655804 
72.871 181.2604 179.5642 1.696232 
73.423 181.9713 179.7829 2.18841 
74.566 176.9955 180.2356 3.240109 
75.242 182.3267 180.5034 1.823317 
79.811 178.4171 182.3131 3.896003 
83.431 182.6821 183.747 1.064934 
85.182 184.8146 184.4406 0.373971 
87.114 180.1942 185.2059 5.011658 
89.673 185.5254 186.2195 0.694089 
89.879 184.1037 186.3011 2.197336 
90.836 185.5254 186.6801 1.154753 
95.023 186.0585 188.3386 2.280105 
Mean Absolute 
Error 
2.179579291 
Mean Percentile 
Error  
1.27243252 
90th Percentile 
Error 
4.59056286 
 
Another model that can be derived from the measured values is a quadratic model, 
as shown in Figure 4.5: 
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Figure 4.5: In red there is the fitted quadratic curve and in blue the corresponding measured 
values of power consumption. 
The derived equation is: 
 
 
 
Table 4.4: The 90th Percentile Error and Mean Absolute Error of the quadratic model. 
CPU  
utilization 
Measured 
Power Con-
sumption 
Predicted Power 
Consumption 
Absolute Error 
20.168 153.5383 155.1035 1.56524 
20.657 151.4058 155.4338 4.028 
24.103 159.2249 157.7098 1.515025 
32.083 164.2006 162.6344 1.566201 
35.261 169.5318 164.461 5.070796 
43.599 170.5981 168.8889 1.70916 
44.491 172.7305 169.3313 3.399195 
44.73 170.5981 169.4489 1.149198 
45.203 172.0197 169.6802 2.339545 
46.832 170.5981 170.4638 0.134288 
47.265 170.5981 170.6687 0.070611 
48.127 171.3088 171.0723 0.236482 
48.511 170.5981 171.2503 0.652286 
49.08 167.7548 171.5121 3.757296 
49.364 170.5981 171.6418 1.043699 
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51.541 173.7968 172.6157 1.181101 
54.311 170.5981 173.8029 3.204795 
54.414 170.5981 173.8459 3.247816 
58.215 175.9292 175.3771 0.552101 
59.808 176.2847 175.9863 0.298375 
61.866 176.2847 176.7447 0.46005 
66.229 179.128 178.2462 0.881718 
67.672 179.128 178.711 0.416911 
69.893 178.4171 179.3956 0.978434 
70.114 179.128 179.4616 0.333673 
72.871 181.2604 180.2546 1.00581 
73.423 181.9713 180.4065 1.564798 
74.566 176.9955 180.7135 3.718027 
75.242 182.3267 180.8904 1.436233 
79.811 178.4171 181.9953 3.578176 
83.431 182.6821 182.7582 0.076079 
85.182 184.8146 183.0915 1.723102 
87.114 180.1942 183.4322 3.237998 
89.673 185.5254 183.8399 1.685501 
89.879 184.1037 183.8705 0.233193 
90.836 185.5254 184.0087 1.516647 
95.023 186.0585 184.5316 1.526897 
Mean Absolute 
Error 
1.651202 
Mean Percentile 
Error  
0.959197 
90th Percentile 
Error 
3.634116 
 
As it is shown in Table 4.4, the 90th percentile error and the mean absolute error are 
lower than in the previous linear case. This is the reason why, the preferred equation to 
be used for the final model is the quadratic one. 
To sum up, the equation that best fits the experimental data is: 
 for servers: 
 
 
where: 
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 is the cpu utilization of server i and 
numservers=8:the total number of servers in the system. The range of values of  is 
between 0-100% and the constant coefficients (567.225, 3.366899 and 0.01539148) 
have been adjusted to the power consumption of the servers under measurement (Dell 
Poweredge 2950). 
 for PCs: 
 
 
 
where: 
numPCs=40: the total number of PCs in the system and the constant coefficients 
(211.764, 1.256975 and 0.00574615) have been adjusted to the power consumption of 
the PCs under measurement (Dell Optiplex 330/745). 
4.1.2 The Subsystem of Wi-Fi Access Points 
As far as the Wi-Fi access points are concerned, since they consume only a very small 
fraction of the total power, the following scheme is preferred: 
 
 
 
where 
numAP=3: the total number of Wi-Fi Access Points (APs). In our case there are 3 Wi-Fi 
Access Points Cisco aironet 1200ag. 
αij: is an element of Table 4.5 which applies for Wi-Fi Access Point k: 
 
Table 4.5: Power consumption of k Wi-Fi access point 
 Active (W) Off (W) 
Wi-Fi access point k 10 0 
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4.1.3 The Subsystem of Routers and Switches 
Routers and switches are also considered to consume a stable amount of power when 
on, and no energy when off. 
 
 
αij is an element of the Table 4.6, which applies for switch/ router k. 
numrouters=7: the total number of routers in the system. 
 
Table 4.6: Power consumption of k router/switch. 
 Active (W) Off 
cisco catalyst 2960-48TT 30 0 
cisco catalyst 2960-48TT 30 0 
cisco catalyst 3560-48PS 60 0 
cisco catalyst 3560G-24TS 70 0 
cisco catalyst 2970- 80 0 
cisco catalyst 2800 60 0 
cisco catalyst 3800-3845 300 0 
 
4.1.4 The Subsystem of Printers 
For the subsystem of printers, four energy states are included in the model with their 
corresponding power consumption. The final equation is: 
 
 
 
αij: is an element of the following matrix which applies for printer k. 
numprinters=5: the total number of printers in the system. 
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Table 4.7: Power consumption of k printer. 
 active (W) 
standby 
(W) 
sleeping (W) off 
HP laserjet p3005 600 9 9 0 
HP laserjet 4700 567 55 17 0 
HP colour laserjet 
cp3525 
643 60 
i)35.1 
ii)10 
0 
HP colour laserjet 
cp2025dn 
445 18 6.7 0 
Xerox workcentre 5675 1640 i)290, ii)120 4 0 
 
4.1.5 The Subsystem of the Call Manager 
Finally, the call manager is considered to consume a stable amount of power of, based 
on the manufacturer‘s specifications (Cisco MCS 7816-I3): 
 
 
 
4.1.6 Software Metrics Gathering Technique 
As we have seen from the above described model, it is a coarse grained model, which 
only uses CPU utilization and the state mode of the equipment. This information is 
given by an agent based software, named pulse which was developed by Space Hellas. 
Pulse communicates with IP equipment via SNMP messages, interrogates the equip-
ment and stores the obtained CPU utilization and state values in a SQL database, in the 
form of xml files. 
4.2 Indicative Results out of the Model 
After implementing the above proposed algorithm, utilization and power consumption 
data is being gathered. Some of this data is displayed here: 
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4.2.1 Data from Servers and PCs 
Some indicative data of the servers‘ and PCs‘ power consumption are displayed here. 
There are 8 servers and 40 PCs in the system. Samples are taken every five seconds. 
Figure 4.6 shows the consumption of one server within an hour, Figure 4.7 shows 
the total power consumption of the servers‘ subsystem within the same time period and 
Figure 4.8 shows the hourly power consumption of the PCs‘ subsystem. 
 
Figure 4.6: Power Consumption of one server within an hour. The corresponding data is dis-
played in the Appendix. 
 
 
Figure 4.7:Power consumption of all 8 servers within an hour. The corresponding data is dis-
played in the Appendix. 
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Figure 4.8: Power consumption of all 40PCs within an hour. The corresponding data is dis-
played in the Appendix. 
 
Similar figures are constructed upon users request for daily, weekly, monthly and 
yearly power consumption statistics. 
4.2.2 Data from Wi-Fi Access Points. 
In the case of Wi- Fi access points, things are much simpler, since there are three such 
devices, always active which consume a steady amount of power equal to 10W. Figure 
4.9 depicts this stable consumption: 
 
 
Figure 4.9: Power consumption of Wi-Fi APs within an hour. The corresponding data is dis-
played in the Appendix. 
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4.2.3 Data from Switches/Routers 
There are 7 switches/routers in the system, which are always active and they are also 
considered to consume a steady amount of power of 630W. 
4.2.4 Data from Printers 
There are 5 printers in the system and they have 4 energy states, as described above. 
Figure 4.10 shows the total power consumption of this subsystem within an hour. 
 
Figure 4.10: Power consumption of Printers within an hour. The corresponding data is dis-
played in the Appendix. 
4.2.5 Data from the Call Manager 
Finally the Call Manager is considered to consume a steady amount of power of 351W, 
therefore the corresponding figures are similar with Figure 4.9. 
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5 WEB BASED APPLICATION 
The main purpose by developing this application is to provide the user with the capa-
bility to monitor the power consumption of ICT equipment. The idea is to be able to 
know which equipment is consuming how much power, discover usage trends and man-
age power in an efficient manner in a future stage. The application is developed in a us-
er friendly environment, giving the user the capability not only to watch power con-
sumption in real time, but also view the evolution of the consumption through time. 
The pages‘ hierarchy and flow is presented in Figure 5.1: 
 
 
Figure 5.1: Flow model between pages. 
 
The application is built using  
i. javascript,  
ii. jquery mobile, a javascript library to develop mobile applications which is compati-
ble with multiple mobile platforms (iphone, android, etc.) and  
iii. Rgraph, a library which enables the creation of the power dissipation graphs. 
CHAPTER 5: WEB BASED APPLICATION 
60 
More specifically, in an html page, the above libraries are included as presented in Fig-
ure 5.2: 
 
 
Figure 5.2: Starting point of the applications code. 
 
The application‘s home page consists of a list of the subsystems under monitoring as 
well as the total system as shown in Figure 5.3. Upon user‘s touch on the listed subsys-
tem, another page loads. 
 
 
Figure 5.3: Application’s Home Page. 
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The corresponding code is presented in Figure 5.4: 
 
 
Figure 5.4: Home page’s code. 
 
Upon user‘s touch on one of the systems (Figure 5.5), another page loads where 
there is a live representation of the current power consumption of the collected system, 
as shown in Figure 5.6: 
 
 
Figure 5.5: Total System selection. 
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Figure 5.6: Current consumption page. 
 
The corresponding code for this page is shown in Figure 5.7: 
 
 
Figure 5.7: Current consumption page’ s code. 
 
REMOTE ENERGY MONITORING  
AND MANAGEMENT OF  
ICT INFRASTRUCTURE 
63 
 
For the data collection and creation of the graph, the following code was used (Figure 
5.8): 
 
 
Figure 5.8: Graph creation code. 
 
Once the ―View History‖ button is ―clicked‖, the user is navigated to the selected 
subsystem‘s statistical data. The data available is the hourly power consumption, daily, 
weekly, monthly and yearly as follows: 
 
 
Figure 5.9: ‘View History’ button Selected. 
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Figure 5.10: Statistics page. 
 
 
Figure 5.11: Statistics page code. 
 
Through this page (Figure 5.10), the user can select the desired graph to be displayed. 
This is illustrated in the images that follow: 
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Figure 5.12: Hourly power consumption statistics page. 
 
Here the data is displayed, in a bar graph every 10 minutes of the previous hour. The 
code which generates this page‘s content is presented in Figure 5.13 and Figure 5.14: 
 
 
Figure 5.13: Hourly power consumption statistics page code. 
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Figure 5.14: Graph creation code. 
 
There are similar pages for all the above mentioned statistical data as presented below: 
 
 
Figure 5.15: Daily power consumption statistics page. 
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Figure 5.16: Weekly power consumption statistics page. 
 
 
Figure 5.17: Monthly power consumption statistics page. 
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Figure 5.18: Yearly power consumption statistics page. 
 
The other subsystems‘ pages are exactly like the servers‘ page and this is why they are 
omitted. The entire code of the application is provided in the Appendix. 
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6 CONCLUSIONS 
Power monitoring and management of ICT equipment is essential in today‘ s sys-
tems and it can prove to be a crucial technological solution in the greenhouse effect and 
global warming environmental problems. 
Towards this end, there have been developed numerous power monitoring tech-
niques using software and although these techniques proved to be really accurate and 
economical in previous years‘ systems, as technology moves forward, hardware and 
software become more sophisticated, it becomes harder and harder to predict power 
consumption based on software. Hardware to measure power consumption seems to be 
a more realistic solution. 
Within this dissertation, there was a summation of existing software based power 
models and monitoring techniques, as well as an analytical presentation of some of 
them. In addition, the most popular power management techniques were presented and 
analyzed. 
The contribution of this dissertation is the actual construction of a power model 
which predicts the power dissipation of IP equipment in the premises of the Internation-
al Hellenic University, the appliance of which was performed by Mr. G. Mauroudis 
from Space Hellas. In addition a web based application was developed, which provides 
the capability of power monitoring through a friendly user interface. Currently, the ap-
plication displays static data, that are collected from already existing xml files. 
Future work which can be done is: 
 The configuration of the application to display actual dynamic power consump-
tion data. 
 The computation of the accuracy of the model, through the web application and 
external hardware meters which can give real time power measurements. 
 Once the accuracy is discovered, a more sophisticated model could be created 
which will consider more software metrics as well as the characteristics of spe-
cific applications(CPU intensive, memory intensive, etc). 
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 The configuration of the web application, so as to be able to run on smart 
phones. 
 The insertion of software utilization data and the creation of corresponding 
graphs (ex. CPU utilization through time), in the web application.. 
 The ―share‖ capability of the displayed data, through ―mail‖, ―print‖, ―publish‖ 
buttons and finally 
 The actual management of the power consumption through the application with 
the capability to intervene to the hardware and remotely deactivate/activate de-
vices which may be underutilized/needed. 
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7 APPENDIX 
A. Annual mean CO2 concentration in the atmosphere in parts per million: 
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 
Average 
1958   315.71 317.45 317.5 317.1 315.86 314.93 313.2 312.66 313.33 314.67 315.241 
1959 315.62 316.38 316.71 317.72 318.29 318.15 316.54 314.8 313.84 313.26 314.8 315.58 315.9741667 
1960 316.43 316.97 317.58 319.02 320.03 319.59 318.18 315.91 314.16 313.83 315 316.19 316.9075 
1961 316.93 317.7 318.54 319.48 320.58 319.77 318.57 316.79 314.8 315.38 316.1 317.01 317.6375 
1962 317.94 318.56 319.68 320.63 321.01 320.55 319.58 317.4 316.26 315.42 316.69 317.69 318.4508333 
1963 318.74 319.08 319.86 321.39 322.25 321.47 319.74 317.77 316.21 315.99 317.12 318.31 318.9941667 
1964 319.57 320.07 320.73 321.77 322.25 321.89 320.44 318.7 316.7 316.79 317.79 318.71 319.6175 
1965 319.44 320.44 320.89 322.13 322.16 321.87 321.39 318.81 317.81 317.3 318.87 319.42 320.0441667 
1966 320.62 321.59 322.39 323.87 324.01 323.75 322.39 320.37 318.64 318.1 319.79 321.08 321.3833333 
1967 322.07 322.5 323.04 324.42 325 324.09 322.55 320.92 319.31 319.31 320.72 321.96 322.1575 
1968 322.57 323.15 323.89 325.02 325.57 325.36 324.14 322.03 320.41 320.25 321.31 322.84 323.045 
1969 324 324.42 325.64 326.66 327.34 326.76 325.88 323.67 322.38 321.78 322.85 324.11 324.6241667 
1970 325.03 325.99 326.87 328.13 328.07 327.66 326.35 324.69 323.1 323.16 323.98 325.13 325.68 
1971 326.17 326.68 327.18 327.78 328.92 328.57 327.34 325.46 323.36 323.57 324.8 326.01 326.32 
1972 326.77 327.63 327.75 329.72 330.07 329.09 328.05 326.32 324.93 325.06 326.5 327.55 327.4533333 
1973 328.54 329.56 330.3 331.5 332.48 332.07 330.87 329.31 327.51 327.18 328.16 328.64 329.6766667 
1974 329.35 330.71 331.48 332.65 333.19 332.12 330.99 329.17 327.41 327.21 328.34 329.5 330.1766667 
1975 330.68 331.41 331.85 333.29 333.91 333.4 331.74 329.88 328.57 328.36 329.33 330.59 331.0841667 
1976 331.66 332.75 333.46 334.78 334.78 334.06 332.95 330.64 328.96 328.77 330.18 331.65 332.0533333 
1977 332.69 333.23 334.97 336.03 336.82 336.1 334.79 332.53 331.19 331.21 332.35 333.47 333.7816667 
1978 335.09 335.26 336.61 337.77 338 337.98 336.48 334.37 332.33 332.41 333.76 334.83 335.4075 
1979 336.21 336.65 338.13 338.95 339.01 339.2 337.6 335.56 333.93 334.12 335.26 336.78 336.7833333 
1980 337.8 338.28 340.04 340.86 341.47 341.26 339.34 337.45 336.1 336.05 337.21 338.29 338.6791667 
1981 339.35 340.51 341.57 342.56 343.01 342.49 340.68 338.49 336.92 337.12 338.59 339.9 340.0991667 
1982 340.92 341.69 342.85 343.84 344.3 343.42 341.85 339.82 337.98 338.09 339.24 340.67 341.2225 
1983 341.42 342.67 343.46 345.08 345.76 345.33 343.93 342.08 340 340.12 341.35 342.89 342.8408333 
1984 343.87 344.59 345.28 346.59 347.36 346.8 345.37 343.06 341.24 341.54 342.9 344.35 344.4125 
1985 345.09 345.89 347.49 348.03 348.75 348.19 346.48 344.71 343.04 342.92 344.22 345.62 345.8691667 
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1986 346.42 346.95 347.88 349.57 350.35 349.7 347.78 345.89 344.88 344.33 345.67 346.89 347.1925 
1987 348.2 348.55 349.55 351.14 351.85 351.46 349.77 347.66 346.39 346.51 347.8 349.03 348.9925 
1988 350.23 351.58 352.22 353.53 354.14 353.64 352.53 350.42 348.84 348.94 349.99 351.29 351.4458333 
1989 352.72 353.1 353.64 355.43 355.7 355.11 353.79 351.42 349.83 350.1 351.26 352.66 352.8966667 
1990 353.63 354.72 355.49 356.11 357.08 356.11 354.67 352.67 351.05 351.36 352.81 354.21 354.1591667 
1991 354.87 355.66 357 358.4 359 357.99 355.96 353.78 352.2 352.22 353.7 354.98 355.48 
1992 356.08 356.88 357.73 358.91 359.46 359.18 356.71 354.76 352.8 353.21 354.15 355.41 356.2733333 
1993 356.76 357.17 358.26 359.16 360.07 359.41 357.36 355.29 353.96 354.03 355.27 356.7 356.9533333 
1994 358.04 358.8 359.67 361.13 361.48 360.6 359.2 357.23 355.42 355.89 357.41 358.74 358.6341667 
1995 359.73 360.65 361.59 363.04 363.62 363.07 361.55 358.91 357.93 357.8 359.22 360.44 360.6291667 
1996 361.83 362.94 363.87 364.27 364.93 364.7 363.3 361.16 359.38 359.33 360.62 361.96 362.3575 
1997 362.82 363.87 364.24 366.02 366.46 365.36 364.1 361.96 360.12 360.49 362.21 364.12 363.4808333 
1998 365 365.8 366.95 368.44 369.31 368.78 367.6 365.63 363.84 364.19 365.37 366.92 366.4858333 
1999 367.96 368.82 369.41 370.78 370.52 370.14 369.09 366.69 364.71 365.17 366.5 367.85 368.1366667 
2000 369.07 369.31 370.37 371.67 371.35 371.51 369.69 368.15 366.86 366.94 368.28 369.62 369.4016667 
2001 370.47 371.44 372.39 373.33 373.78 373.13 371.51 369.59 368.15 368.38 369.64 371.11 371.0766667 
2002 372.37 373.08 373.86 374.93 375.59 375.43 373.92 371.8 370.64 370.5 372.18 373.71 373.1675 
2003 374.86 375.64 376.47 377.73 378.6 378.21 376.73 374.36 373.2 373.11 374.67 375.96 375.795 
2004 377.03 377.82 378.75 380.43 380.65 379.56 377.62 376.17 374.13 374.46 375.96 377.45 377.5025 
2005 378.46 379.74 381.04 382.19 382.44 382.16 380.76 378.72 376.65 376.97 378.28 379.9 379.7758333 
2006 381.32 382.14 382.64 384.7 384.93 384.05 382.34 380.4 378.88 379.12 380.14 381.68 381.8616667 
2007 382.89 383.77 384.51 386.36 386.53 386.01 384.46 381.95 380.81 381.12 382.4 383.87 383.7233333 
2008 385.4 385.72 385.93 387.17 388.49 387.89 386.41 384.13 383.07 382.97 384.11 385.54 385.5691667 
2009 386.93 387.41 388.77 389.46 390.18 389.43 387.79 385.91 384.78 384.38 385.99 387.27 387.3583333 
2010 388.45 389.84 391.02 392.49 392.95 392.03 390.11 388.15 386.8 387.18 388.59 389.68 389.7741667 
2011 391.19 391.77 392.42 393.29 394.16 393.69 392.39      392.7014286 
 
B. The percentage of different ICT sectors’ contribution to GHG emissions: 
Printers 
LAN and 
Office 
Telecoms 
Mobile 
Telecoms 
Fixed-Line 
Telecoms 
Servers 
(Including 
Cooling) 
PCs and 
Monitors 
Total 
6% 7% 9% 15% 23% 40% 100% 
 
  
REMOTE ENERGY MONITORING  
AND MANAGEMENT OF  
ICT INFRASTRUCTURE 
79 
 
C. Hourly Power Consumption data of one Server: 
TIME 
CPU 
UTILIZATION 
POWER 
CONSUMPTION 
TIME 
CPU 
UTILIZATION 
POWER 
CONSUMPTION 
10:00:01 AM 2.033 574.0062913 10:30:04 AM 0.4 568.569297 
10:00:06 AM 3.4 578.4945311 10:30:09 AM 0.8 569.908669 
10:00:11 AM 1.6 572.5726362 10:30:14 AM 0.4 568.569297 
10:00:16 AM 2 573.8972321 10:30:19 AM 1.2 571.243115 
10:00:21 AM 3.2 577.841468 10:30:24 AM 0.8 569.908669 
10:00:26 AM 10.4 600.5760071 10:30:29 AM 1.4 571.908491 
10:00:31 AM 98 749.3613281 10:30:34 AM 0.2 567.897764 
10:00:36 AM 100 750.0001 10:30:39 AM 1 570.576508 
10:00:41 AM 100 750.0001 10:30:44 AM 0.2 567.897764 
10:00:46 AM 100 750.0001 10:30:49 AM 0.8 569.908669 
10:00:51 AM 100 750.0001 10:30:54 AM 0.8 569.908669 
10:00:56 AM 100 750.0001 10:30:59 AM 0.8 569.908669 
10:01:01 AM 100 750.0001 10:31:04 AM 1.6 572.572636 
10:01:06 AM 100 750.0001 10:31:09 AM 0.8 569.908669 
10:01:11 AM 100 750.0001 10:31:14 AM 0.2 567.897764 
10:01:16 AM 100 750.0001 10:31:19 AM 0.2 567.897764 
10:01:21 AM 100 750.0001 10:31:24 AM 0.6 569.239598 
10:01:26 AM 100 750.0001 10:31:29 AM 0.8 569.908669 
10:01:31 AM 100 750.0001 10:31:34 AM 0.4 568.569297 
10:01:36 AM 100 750.0001 10:31:39 AM 5.6 585.596958 
10:01:41 AM 100 750.0001 10:31:44 AM 23.4 637.712323 
10:01:46 AM 100 750.0001 10:31:49 AM 52 700.685186 
10:01:51 AM 100 750.0001 10:31:54 AM 100 750.0001 
10:01:56 AM 100 750.0001 10:31:59 AM 100 750.0001 
10:02:01 AM 100 750.0001 10:32:04 AM 43.6 684.763209 
10:02:06 AM 100 750.0001 10:32:09 AM 0.4 568.569297 
10:02:11 AM 26.2 644.8724263 10:32:14 AM 0.4 568.569297 
10:02:16 AM 14 611.3448559 10:32:19 AM 30.6 655.840143 
10:02:21 AM 18 622.8423425 10:32:24 AM 98.4 749.498933 
10:02:26 AM 16.6 618.8742472 10:32:29 AM 100 750.0001 
10:02:31 AM 10.6 601.1847427 10:32:34 AM 100 750.0001 
10:02:36 AM 15.8 616.5796751 10:32:39 AM 100 750.0001 
10:02:41 AM 17 620.0141453 10:32:44 AM 100 750.0001 
10:02:46 AM 15.8 616.5796751 10:32:49 AM 100 750.0001 
10:02:51 AM 16.593 618.8542551 10:32:54 AM 100 750.0001 
10:02:56 AM 15.6 616.0029538 10:32:59 AM 100 750.0001 
10:03:01 AM 15.8 616.5796751 10:33:04 AM 100 750.0001 
10:03:06 AM 17.2 620.5822474 10:33:09 AM 100 750.0001 
10:03:11 AM 15.605 616.0173869 10:33:14 AM 100 750.0001 
10:03:16 AM 17 620.0141453 10:33:19 AM 100 750.0001 
10:03:21 AM 17 620.0141453 10:33:24 AM 100 750.0001 
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10:03:26 AM 15.6 616.0029538 10:33:29 AM 86.9 743.584294 
10:03:31 AM 17.4 621.1491181 10:33:34 AM 4 580.446332 
10:03:36 AM 16.6 618.8742472 10:33:39 AM 2.6 575.874891 
10:03:41 AM 15.8 616.5796751 10:33:44 AM 4.8 583.031496 
10:03:46 AM 10.6 601.1847427 10:33:49 AM 2.6 575.874891 
10:03:51 AM 2.2 574.557683 10:33:54 AM 3.2 577.841468 
10:03:56 AM 13.4 609.5777525 10:33:59 AM 0.2 567.897764 
10:04:01 AM 16 617.1551651 10:34:04 AM 0.6 569.239598 
10:04:06 AM 16.4 618.3024511 10:34:09 AM 0.8 569.908669 
10:04:11 AM 16.4 618.3024511 10:34:14 AM 1.2 571.243115 
10:04:16 AM 17 620.0141453 10:34:19 AM 1.4 571.908491 
10:04:21 AM 15.6 616.0029538 10:34:24 AM 0.6 569.239598 
10:04:26 AM 16.2 617.7294238 10:34:29 AM 1 570.576508 
10:04:31 AM 16.613 618.9113713 10:34:34 AM 1 570.576508 
10:04:36 AM 16.2 617.7294238 10:34:39 AM 1.6 572.572636 
10:04:41 AM 16.4 618.3024511 10:34:44 AM 0.8 569.908669 
10:04:46 AM 15.8 616.5796751 10:34:49 AM 0.4 568.569297 
10:04:51 AM 16.6 618.8742472 10:34:54 AM 0.6 569.239598 
10:04:56 AM 16.2 617.7294238 10:34:59 AM 0.4 568.569297 
10:05:01 AM 17 620.0141453 10:35:04 AM 0.2 567.897764 
10:05:06 AM 16.6 618.8742472 10:35:09 AM 1 570.576508 
10:05:11 AM 11.4 603.6073719 10:35:14 AM 0.4 568.569297 
10:05:16 AM 11 602.3985199 10:35:19 AM 0.6 569.239598 
10:05:21 AM 13.6 610.1680183 10:35:24 AM 0.2 567.897764 
10:05:26 AM 5.2 584.3166892 10:35:29 AM 1 570.576508 
10:05:31 AM 3.8 579.7969632 10:35:34 AM 0.8 569.908669 
10:05:36 AM 0.2 567.8977641 10:35:39 AM 0.6 569.239598 
10:05:41 AM 3.8 579.7969632 10:35:44 AM 1.2 571.243115 
10:05:46 AM 0.2 567.8977641 10:35:49 AM 15.2 614.845817 
10:05:51 AM 99.6 749.8821962 10:35:54 AM 17 620.014145 
10:05:56 AM 100 750.0001 10:35:59 AM 15.4 615.425001 
10:06:01 AM 97.2 749.0713424 10:36:04 AM 17 620.014145 
10:06:06 AM 46.8 691.084838 10:36:09 AM 15.8 616.579675 
10:06:11 AM 46.4 690.3118728 10:36:14 AM 17.2 620.582247 
10:06:16 AM 47.168 691.7916161 10:36:19 AM 15.2 614.845817 
10:06:21 AM 47 691.4694737 10:36:24 AM 17 620.014145 
10:06:26 AM 46.6 690.6989711 10:36:29 AM 15.8 616.579675 
10:06:32 AM 46.931 691.3369135 10:36:34 AM 16.6 618.831405 
10:06:37 AM 46.352 690.218786 10:36:39 AM 15.4 615.425001 
10:06:42 AM 45.8 689.1431901 10:36:44 AM 17.2 620.582247 
10:06:47 AM 47 691.4694737 10:36:49 AM 14.6 613.100878 
10:06:52 AM 42 681.4841873 10:36:54 AM 17.2 620.582247 
10:06:57 AM 40.4 678.1263616 10:36:59 AM 14.4 612.516768 
10:07:02 AM 39.6 676.4178971 10:37:04 AM 15.6 616.002954 
10:07:07 AM 9.6 598.1287516 10:37:09 AM 17.2 620.582247 
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10:07:12 AM 1.8 573.2355498 10:37:14 AM 15.8 616.579675 
10:07:17 AM 4.2 581.0944701 10:37:19 AM 17.2 620.582247 
10:07:22 AM 9.2 596.8977359 10:37:24 AM 15.8 616.579675 
10:07:27 AM 15.8 616.5796751 10:37:29 AM 16.8 619.444812 
10:07:32 AM 17.4 621.1491181 10:37:34 AM 15 614.265402 
10:07:37 AM 15.2 614.8458173 10:37:39 AM 16.8 619.444812 
10:07:42 AM 17.6 621.7147576 10:37:44 AM 16.4 618.302451 
10:07:47 AM 15.2 614.8458173 10:37:49 AM 17 620.014145 
10:07:52 AM 16.4 618.3024511 10:37:54 AM 15.6 616.002954 
10:07:57 AM 16.2 617.7294238 10:37:59 AM 17.6 621.714758 
10:08:02 AM 17.2 620.5822474 10:38:04 AM 15.4 615.425001 
10:08:07 AM 16.2 617.7294238 10:38:09 AM 16.8 619.444812 
10:08:12 AM 16.8 619.4448119 10:38:14 AM 14.8 613.683755 
10:08:17 AM 15 614.265402 10:38:19 AM 17.4 621.149118 
10:08:22 AM 18.8 625.0827365 10:38:24 AM 15.4 615.425001 
10:08:27 AM 16.8 619.4448119 10:38:29 AM 17 620.014145 
10:08:32 AM 12.2 606.0102999 10:38:34 AM 15.8 616.579675 
10:08:37 AM 16.2 617.7294238 10:38:39 AM 17 620.014145 
10:08:42 AM 17.4 621.1491181 10:38:44 AM 15.4 615.425001 
10:08:47 AM 15 614.265402 10:38:49 AM 17.4 621.149118 
10:08:52 AM 17.4 621.1491181 10:38:54 AM 15 614.265402 
10:08:57 AM 15.6 616.0029538 10:38:59 AM 17.4 621.095318 
10:09:02 AM 17.2 620.5822474 10:39:04 AM 15.6 616.002954 
10:09:07 AM 16.6 618.8742472 10:39:09 AM 18.2 623.404288 
10:09:12 AM 17 620.0141453 10:39:14 AM 16.2 617.729424 
10:09:17 AM 15.4 615.4250012 10:39:19 AM 16.4 618.302451 
10:09:22 AM 17 620.0141453 10:39:24 AM 15.2 614.845817 
10:09:27 AM 15.4 615.4250012 10:39:29 AM 17.4 621.149118 
10:09:32 AM 17.8 622.2791657 10:39:34 AM 16.4 618.302451 
10:09:37 AM 16 617.1551651 10:39:39 AM 16.4 618.190807 
10:09:42 AM 17 620.0141453 10:39:44 AM 15.4 615.425001 
10:09:47 AM 16.8 619.4448119 10:39:49 AM 17.2 620.582247 
10:09:52 AM 16.6 618.8742472 10:39:54 AM 15.8 616.579675 
10:09:57 AM 15.6 616.0029538 10:39:59 AM 17.2 620.582247 
10:10:02 AM 17 620.0141453 10:40:04 AM 15.6 616.002954 
10:10:07 AM 15 614.265402 10:40:09 AM 17.6 621.714758 
10:10:12 AM 17.8 622.2791657 10:40:14 AM 16.8 619.444812 
10:10:17 AM 16.2 617.7294238 10:40:19 AM 16.6 618.874247 
10:10:22 AM 16.4 618.3024511 10:40:24 AM 16 617.155165 
10:10:27 AM 16.8 619.4448119 10:40:29 AM 17 620.014145 
10:10:32 AM 17.2 620.5822474 10:40:34 AM 14.6 613.100878 
10:10:37 AM 15.4 615.4250012 10:40:39 AM 17.4 621.149118 
10:10:42 AM 17.4 621.1491181 10:40:44 AM 15.8 616.579675 
10:10:47 AM 15.2 614.8458173 10:40:49 AM 16.8 619.444812 
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10:10:52 AM 17 620.0141453 10:40:54 AM 15.8 616.579675 
10:10:57 AM 16.4 618.3024511 10:40:59 AM 16.8 619.444812 
10:11:02 AM 17.2 620.5822474 10:41:04 AM 16.2 617.729424 
10:11:07 AM 3.2 577.841468 10:41:09 AM 16.4 618.259517 
10:11:12 AM 3.8 579.7969632 10:41:14 AM 15.4 615.474175 
10:11:17 AM 11.6 604.2099509 10:41:20 AM 17.4 621.149118 
10:11:22 AM 2.8 576.531648 10:41:25 AM 15.6 616.002954 
10:11:27 AM 4 580.4463323 10:41:30 AM 15.6 616.002954 
10:11:32 AM 5.2 584.3166892 10:41:35 AM 16.2 617.729424 
10:11:37 AM 5.2 584.3166892 10:41:40 AM 16.8 619.444812 
10:11:42 AM 8.4 594.4209288 10:41:45 AM 16.6 618.874247 
10:11:47 AM 16 617.1551651 10:41:50 AM 17.4 621.149118 
10:11:52 AM 16.382 618.2509291 10:41:55 AM 14.8 613.683755 
10:11:57 AM 16.8 619.4448119 10:42:00 AM 16.8 619.444812 
10:12:02 AM 16.6 618.8742472 10:42:05 AM 15.6 616.017387 
10:12:07 AM 15.6 616.0029538 10:42:10 AM 16.2 617.729424 
10:12:12 AM 17 620.0141453 10:42:15 AM 16.4 618.302451 
10:12:17 AM 15 614.265402 10:42:20 AM 16.2 617.729424 
10:12:22 AM 17.177 620.5169783 10:42:25 AM 16.4 618.302451 
10:12:27 AM 16.2 617.7294238 10:42:30 AM 16.8 619.444812 
10:12:32 AM 16.4 618.3024511 10:42:35 AM 15.4 615.425001 
10:12:37 AM 17 620.0141453 10:42:40 AM 17.2 620.582247 
10:12:42 AM 17 620.0141453 10:42:45 AM 16 617.155165 
10:12:47 AM 15.6 616.0029538 10:42:50 AM 16 617.155165 
10:12:52 AM 16.8 619.4448119 10:42:55 AM 16.6 618.874247 
10:12:57 AM 14.973 614.1869516 10:43:00 AM 15.4 615.425001 
10:13:02 AM 16.6 618.8742472 10:43:05 AM 12.6 607.204376 
10:13:07 AM 16 617.1551651 10:43:10 AM 16.4 618.302451 
10:13:12 AM 17.385 621.1066455 10:43:15 AM 16.4 618.302451 
10:13:17 AM 15.585 615.9596501 10:43:20 AM 15.4 615.425001 
10:13:22 AM 16.6 618.8742472 10:43:25 AM 17.2 620.582247 
10:13:27 AM 16.4 618.3024511 10:43:30 AM 15.4 615.425001 
10:13:32 AM 16.4 618.3024511 10:43:35 AM 17 620.014145 
10:13:37 AM 15.4 615.4250012 10:43:40 AM 15 614.265402 
10:13:42 AM 16.4 618.3024511 10:43:45 AM 15.6 615.913452 
10:13:47 AM 13.6 610.1680183 10:43:50 AM 16.6 618.874247 
10:13:52 AM 15.4 615.4250012 10:43:55 AM 16.8 619.444812 
10:13:57 AM 17.8 622.2791657 10:44:00 AM 15.6 616.002954 
10:14:02 AM 16.4 618.3024511 10:44:05 AM 17.8 622.279166 
10:14:07 AM 17.6 621.7147576 10:44:10 AM 16 617.155165 
10:14:12 AM 15.8 616.5796751 10:44:15 AM 17.4 621.149118 
10:14:17 AM 17.2 620.5822474 10:44:20 AM 15.4 615.425001 
10:14:22 AM 16.2 617.7294238 10:44:25 AM 15.8 616.579675 
10:14:27 AM 17.4 621.1491181 10:44:30 AM 16.8 619.444812 
10:14:32 AM 14.8 613.6837554 10:44:35 AM 16.8 619.444812 
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10:14:37 AM 17.8 622.2791657 10:44:40 AM 15 614.265402 
10:14:42 AM 15.4 615.4250012 10:44:45 AM 17.6 621.714758 
10:14:47 AM 20 628.406388 10:44:50 AM 15.6 616.002954 
10:14:52 AM 16.2 617.7294238 10:44:55 AM 17.4 621.149118 
10:14:57 AM 17.2 620.5822474 10:45:00 AM 15.8 616.62864 
10:15:02 AM 10.6 601.1847427 10:45:05 AM 16.4 618.302451 
10:15:07 AM 7.2 590.6687785 10:45:10 AM 15.8 616.579675 
10:15:12 AM 15.4 615.4250012 10:45:15 AM 17.2 620.582247 
10:15:17 AM 13.4 609.5777525 10:45:20 AM 15.4 615.425001 
10:15:22 AM 2.8 576.531648 10:45:25 AM 18 622.842342 
10:15:27 AM 1.2 571.2431151 10:45:30 AM 15.2 614.845817 
10:15:32 AM 0.6 569.2395985 10:45:35 AM 16.4 618.302451 
10:15:37 AM 2 573.8972321 10:45:40 AM 15.8 616.579675 
10:15:42 AM 1.8 573.2355498 10:45:45 AM 17.2 620.582247 
10:15:47 AM 2.8 576.531648 10:45:50 AM 16.4 618.285278 
10:15:52 AM 0.6 569.2395985 10:45:55 AM 17.6 621.714758 
10:15:57 AM 3 577.1871737 10:46:00 AM 14.6 613.100878 
10:16:02 AM 4.4 581.7413765 10:46:05 AM 18.2 623.306036 
10:16:07 AM 44.8 687.1707592 10:46:10 AM 15.4 615.494421 
10:16:12 AM 17.4 621.1491181 10:46:15 AM 16.8 619.444812 
10:16:17 AM 14.8 613.6837554 10:46:20 AM 16.6 618.874247 
10:16:22 AM 17.4 621.1491181 10:46:25 AM 16.6 618.874247 
10:16:27 AM 15.6 616.0029538 10:46:30 AM 15.8 616.579675 
10:16:32 AM 17 620.0141453 10:46:35 AM 18.6 624.524485 
10:16:37 AM 15.6 616.0029538 10:46:40 AM 14.8 613.683755 
10:16:42 AM 17.6 621.7147576 10:46:45 AM 16.8 619.444812 
10:16:47 AM 15.6 616.0029538 10:46:50 AM 15.6 616.002954 
10:16:52 AM 17.4 621.1491181 10:46:55 AM 17.8 622.259432 
10:16:57 AM 15.4 615.4250012 10:47:00 AM 15.8 616.579675 
10:17:02 AM 17.2 620.5822474 10:47:05 AM 17 620.014145 
10:17:07 AM 15.8 616.5796751 10:47:10 AM 15.8 616.579675 
10:17:12 AM 16.4 618.3024511 10:47:15 AM 17 620.014145 
10:17:17 AM 16.6 618.8742472 10:47:20 AM 14.6 613.100878 
10:17:22 AM 18.4 623.9650021 10:47:25 AM 16.6 618.874247 
10:17:27 AM 15.6 616.0029538 10:47:30 AM 16 617.155165 
10:17:32 AM 3.6 579.1463628 10:47:35 AM 16.8 619.444812 
10:17:37 AM 5.8 586.2352448 10:47:40 AM 15.6 616.002954 
10:17:42 AM 17.6 621.7147576 10:47:45 AM 17.4 621.149118 
10:17:47 AM 3 577.1871737 10:47:50 AM 15 614.265402 
10:17:52 AM 7.4 591.2972152 10:47:55 AM 16.8 619.444812 
10:17:57 AM 2.4 575.2169027 10:48:00 AM 14.8 613.683755 
10:18:02 AM 43.926 685.4216452 10:48:05 AM 16.4 618.302451 
10:18:08 AM 27 646.9108841 10:48:10 AM 16.8 619.345052 
10:18:13 AM 98.6 749.5658885 10:48:15 AM 16.6 618.874247 
APPENDIX 
84 
10:18:18 AM 100 750.0001 10:48:20 AM 15.8 616.579675 
10:18:23 AM 97.2 749.0713424 10:48:25 AM 17.8 622.279166 
10:18:28 AM 100 750.0001 10:48:30 AM 16.6 618.874247 
10:18:33 AM 100 750.0001 10:48:35 AM 16.6 618.874247 
10:18:38 AM 100 750.0001 10:48:40 AM 15 614.265402 
10:18:43 AM 98 749.3613281 10:48:45 AM 17.4 621.083991 
10:18:48 AM 98.6 749.5658885 10:48:50 AM 16.6 618.874247 
10:18:53 AM 100 750.0001 10:48:55 AM 16.2 617.729424 
10:18:58 AM 100 750.0001 10:49:00 AM 15.2 614.845817 
10:19:03 AM 100 750.0001 10:49:05 AM 17.2 620.582247 
10:19:08 AM 100 750.0001 10:49:10 AM 15.6 615.913452 
10:19:13 AM 100 750.0001 10:49:15 AM 16.8 619.550231 
10:19:18 AM 96.8 748.9189616 10:49:20 AM 16 617.155165 
10:19:23 AM 100 750.0001 10:49:25 AM 17.4 621.149118 
10:19:28 AM 100 750.0001 10:49:30 AM 15.8 616.579675 
10:19:33 AM 100 750.0001 10:49:35 AM 17 620.014145 
10:19:38 AM 100 750.0001 10:49:40 AM 15 614.265402 
10:19:43 AM 100 750.0001 10:49:45 AM 15.8 616.579675 
10:19:48 AM 94.2 747.8084332 10:49:50 AM 18.8 625.082737 
10:19:53 AM 100 750.0001 10:49:55 AM 15.4 615.425001 
10:19:58 AM 100 750.0001 10:50:00 AM 16.4 618.302451 
10:20:03 AM 100 750.0001 10:50:05 AM 16.8 619.444812 
10:20:08 AM 100 750.0001 10:50:10 AM 16 617.155165 
10:20:13 AM 100 750.0001 10:50:15 AM 15.6 616.002954 
10:20:18 AM 100 750.0001 10:50:20 AM 17.2 620.582247 
10:20:23 AM 100 750.0001 10:50:25 AM 14.6 613.100878 
10:20:28 AM 100 750.0001 10:50:30 AM 16.4 618.302451 
10:20:33 AM 100 750.0001 10:50:35 AM 16.4 618.302451 
10:20:38 AM 100 750.0001 10:50:40 AM 17 620.014145 
10:20:43 AM 100 750.0001 10:50:45 AM 17 620.014145 
10:20:48 AM 100 750.0001 10:50:50 AM 16.2 617.729424 
10:20:53 AM 100 750.0001 10:50:55 AM 15.6 616.002954 
10:20:58 AM 100 750.0001 10:51:00 AM 16.6 618.874247 
10:21:03 AM 100 750.0001 10:51:05 AM 15.6 616.002954 
10:21:08 AM 98.2 749.4307462 10:51:10 AM 17 620.014145 
10:21:13 AM 98.8 749.6316127 10:51:15 AM 16 617.155165 
10:21:18 AM 97 748.9957677 10:51:20 AM 16.6 618.874247 
10:21:23 AM 17.4 621.1491181 10:51:25 AM 16.2 617.729424 
10:21:28 AM 2.444 575.3617658 10:51:30 AM 17.2 620.539682 
10:21:33 AM 5.07 583.8995415 10:51:35 AM 15.6 616.002954 
10:21:38 AM 6.8 589.4082112 10:51:40 AM 16.8 619.444812 
10:21:43 AM 5.6 585.5969576 10:51:45 AM 15.2 614.845817 
10:21:48 AM 7.4 591.2972152 10:51:50 AM 17.8 622.279166 
10:21:53 AM 3.4 578.4945311 10:51:55 AM 16.2 617.729424 
10:21:58 AM 2.6 575.874891 10:52:00 AM 16.4 618.282416 
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10:22:03 AM 1.2 571.2431151 10:52:05 AM 15.8 616.579675 
10:22:08 AM 10.6 601.1847427 10:52:10 AM 17.6 621.714758 
10:22:13 AM 0.6 569.2395985 10:52:15 AM 15 614.265402 
10:22:18 AM 6.8 589.4082112 10:52:20 AM 16.8 619.444812 
10:22:23 AM 8.8 595.661795 10:52:25 AM 15.8 616.579675 
10:22:28 AM 13.6 610.1680183 10:52:30 AM 18.2 623.404288 
10:22:33 AM 13.4 609.5777525 10:52:35 AM 16.4 618.302451 
10:22:38 AM 16.4 618.3024511 10:52:40 AM 17.2 620.582247 
10:22:43 AM 14.4 612.5167683 10:52:45 AM 16.4 618.302451 
10:22:48 AM 5.6 585.5969576 10:52:50 AM 17.2 620.539682 
10:22:53 AM 0.2 567.8977641 10:52:56 AM 15.4 615.425001 
10:22:58 AM 5.8 586.2352448 10:53:01 AM 17.4 621.149118 
10:23:03 AM 6.4 588.1427186 10:53:06 AM 16 617.155165 
10:23:08 AM 10.4 600.5760071 10:53:11 AM 16.2 617.729424 
10:23:13 AM 10.2 599.9660402 10:53:16 AM 15.6 616.002954 
10:23:18 AM 19.4 626.7501032 10:53:21 AM 16.4 618.302451 
10:23:23 AM 6.6 588.7760805 10:53:26 AM 16.2 617.729424 
10:23:28 AM 26.2 644.8724263 10:53:31 AM 17 620.014145 
10:23:33 AM 3 577.1871737 10:53:36 AM 15.4 615.425001 
10:23:38 AM 1.6 572.5726362 10:53:41 AM 17 620.014145 
10:23:43 AM 4.4 581.7413765 10:53:46 AM 15.4 615.425001 
10:23:48 AM 12.2 606.0102999 10:53:51 AM 16.8 619.424863 
10:23:53 AM 4.2 581.0944701 10:53:56 AM 16.4 618.302451 
10:23:58 AM 1 570.5765075 10:54:01 AM 17 620.014145 
10:24:03 AM 2 573.8972321 10:54:06 AM 15.2 614.845817 
10:24:08 AM 4.6 582.3870517 10:54:11 AM 17.2 620.582247 
10:24:13 AM 3.4 578.4945311 10:54:16 AM 16 617.155165 
10:24:18 AM 1.8 573.2355498 10:54:21 AM 16.6 618.874247 
10:24:23 AM 1.4 571.9084913 10:54:26 AM 15.6 616.002954 
10:24:28 AM 3.8 579.7969632 10:54:31 AM 15.8 616.579675 
10:24:33 AM 1.8 573.2355498 10:54:36 AM 15.6 616.002954 
10:24:38 AM 4.2 581.0944701 10:54:41 AM 17 620.051109 
10:24:43 AM 3 577.1871737 10:54:46 AM 15.2 614.845817 
10:24:48 AM 4.4 581.7413765 10:54:51 AM 17 620.014145 
10:24:53 AM 5.2 584.3166892 10:54:56 AM 15.6 616.002954 
10:24:58 AM 1.6 572.5726362 10:55:01 AM 17.2 620.582247 
10:25:03 AM 7 590.0391105 10:55:06 AM 17 620.014145 
10:25:08 AM 2.2 574.557683 10:55:11 AM 16.8 619.444812 
10:25:13 AM 1.2 571.2431151 10:55:16 AM 16.2 617.729424 
10:25:18 AM 1.4 571.9084913 10:55:21 AM 17 620.014145 
10:25:23 AM 3 577.1871737 10:55:26 AM 15.2 614.845817 
10:25:28 AM 0.4 568.569297 10:55:31 AM 16.6 618.874247 
10:25:33 AM 0.4 568.569297 10:55:36 AM 15.2 614.845817 
10:25:38 AM 0.4 568.569297 10:55:41 AM 17.4 621.149118 
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10:25:43 AM 0.2 567.8977641 10:55:46 AM 16.4 618.302451 
10:25:48 AM 1.2 571.2431151 10:55:51 AM 16.4 618.302451 
10:25:53 AM 1 570.5765075 10:55:56 AM 15.2 614.813926 
10:25:58 AM 3.4 578.4945311 10:56:01 AM 17 620.014145 
10:26:03 AM 3.6 579.1463628 10:56:06 AM 16.4 618.302451 
10:26:08 AM 3.2 577.841468 10:56:11 AM 16.6 618.874247 
10:26:13 AM 3.4 578.4945311 10:56:16 AM 16 617.155165 
10:26:18 AM 1 570.5765075 10:56:21 AM 16.8 619.444812 
10:26:23 AM 4.6 582.3870517 10:56:26 AM 15.8 616.579675 
10:26:28 AM 2.6 575.874891 10:56:31 AM 16.6 618.874247 
10:26:33 AM 5.8 586.2352448 10:56:36 AM 14.6 613.100878 
10:26:38 AM 4.8 583.0314955 10:56:41 AM 16.6 618.877103 
10:26:43 AM 3.6 579.1463628 10:56:46 AM 15.8 616.579675 
10:26:48 AM 1.8 573.2355498 10:56:51 AM 16.8 619.444812 
10:26:53 AM 7.8 592.5503946 10:56:56 AM 16.6 618.874247 
10:26:58 AM 10.4 600.5760071 10:57:01 AM 16.2 617.729424 
10:27:03 AM 10 599.354842 10:57:06 AM 15.8 616.579675 
10:27:08 AM 2.2 574.557683 10:57:11 AM 16.6 618.899949 
10:27:13 AM 5.2 584.3166892 10:57:16 AM 15.6 616.002954 
10:27:18 AM 6.4 588.1427186 10:57:21 AM 17.2 620.582247 
10:27:23 AM 5.2 584.3166892 10:57:26 AM 16 617.155165 
10:27:28 AM 6.6 588.7760805 10:57:31 AM 15.8 616.579675 
10:27:33 AM 5.6 585.5969576 10:57:36 AM 16.6 618.874247 
10:27:38 AM 4 580.4463323 10:57:41 AM 15.8 616.579675 
10:27:43 AM 11.4 603.6073719 10:57:46 AM 15.2 614.845817 
10:27:48 AM 6 586.8723007 10:57:51 AM 16.8 619.444812 
10:27:53 AM 3.6 579.1463628 10:57:56 AM 17.2 620.582247 
10:27:58 AM 1.8 573.2355498 10:58:01 AM 16.8 619.444812 
10:28:03 AM 1.2 571.2431151 10:58:06 AM 16.2 617.729424 
10:28:08 AM 3.6 579.1463628 10:58:11 AM 16.2 617.729424 
10:28:13 AM 2.4 575.2169027 10:58:16 AM 17.6 621.714758 
10:28:18 AM 2.2 574.557683 10:58:21 AM 17 620.014145 
10:28:23 AM 1.4 571.9084913 10:58:26 AM 15.4 615.425001 
10:28:28 AM 0.6 569.2395985 10:58:31 AM 16.2 617.729424 
10:28:33 AM 0.4 568.569297 10:58:36 AM 16 617.155165 
10:28:38 AM 0.8 569.9086687 10:58:41 AM 15.6 616.002954 
10:28:43 AM 1.2 571.2431151 10:58:46 AM 17 620.014145 
10:28:48 AM 0.6 569.2395985 10:58:51 AM 16.8 619.444812 
10:28:53 AM 1 570.5765075 10:58:56 AM 16.8 619.444812 
10:28:58 AM 0.2 567.8977641 10:59:01 AM 15.8 616.579675 
10:29:03 AM 0.8 569.9086687 10:59:06 AM 16 617.155165 
10:29:08 AM 0.6 569.2395985 10:59:11 AM 16.6 618.874247 
10:29:13 AM 0.2 567.8977641 10:59:16 AM 39.5 676.168534 
10:29:18 AM 0.6 569.2395985 10:59:21 AM 21.8 633.308751 
10:29:23 AM 0.4 568.569297 10:59:26 AM 22 633.847302 
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10:29:28 AM 0.6 569.2395985 10:59:31 AM 22.9 636.364656 
10:29:33 AM 0.8 569.9086687 10:59:36 AM 22.6 635.471592 
10:29:38 AM 0.2 567.8977641 10:59:41 AM 21.8 633.308751 
10:29:44 AM 0.6 569.2395985 10:59:46 AM 22.6 635.455565 
10:29:49 AM 0.4 568.569297 10:59:51 AM 22.4 634.920709 
10:29:54 AM 0.8 569.9086687 10:59:56 AM 22.4 634.920709 
10:29:59 AM 0.4 568.569297 11:00:01 AM 21.6 632.763565 
 
D. Hourly Power Consumption data of all Servers: 
TIME 
TOTAL 
HOURLY 
PC 
TIME TOTAL HOURLY PC TIME 
TOTAL HOURLY 
PC 
10:00:01 AM 4761.3044 10:20:03 AM 4838.367181 10:40:04 AM 4761.124408 
10:00:06 AM 4683.5514 10:20:08 AM 5002.82474 10:40:09 AM 4744.758042 
10:00:11 AM 4650.5907 10:20:13 AM 5082.028253 10:40:14 AM 4715.769482 
10:00:16 AM 4680.1696 10:20:18 AM 5158.710023 10:40:19 AM 4684.579276 
10:00:21 AM 4720.4291 10:20:23 AM 5193.216876 10:40:24 AM 4733.914146 
10:00:26 AM 4849.6214 10:20:28 AM 4965.550953 10:40:29 AM 4664.289584 
10:00:31 AM 4884.1679 10:20:33 AM 4928.121773 10:40:34 AM 4630.719348 
10:00:36 AM 4999.653 10:20:38 AM 4999.453112 10:40:39 AM 4663.833175 
10:00:41 AM 5110.8734 10:20:43 AM 4827.437494 10:40:44 AM 4762.18938 
10:00:46 AM 5123.0081 10:20:48 AM 4917.527131 10:40:49 AM 4798.429071 
10:00:51 AM 5182.2787 10:20:53 AM 4867.993127 10:40:54 AM 4898.817166 
10:00:56 AM 5020.3276 10:20:58 AM 4888.82058 10:40:59 AM 4807.751977 
10:01:01 AM 4964.3776 10:21:03 AM 4992.728977 10:41:04 AM 4769.472448 
10:01:06 AM 4871.9705 10:21:08 AM 4938.136717 10:41:09 AM 4739.046426 
10:01:11 AM 4867.8928 10:21:13 AM 4908.038483 10:41:14 AM 4684.247205 
10:01:16 AM 4897.6946 10:21:18 AM 5022.525694 10:41:20 AM 4664.037573 
10:01:21 AM 4897.775 10:21:23 AM 4937.564556 10:41:25 AM 4670.415985 
10:01:26 AM 4898.9501 10:21:28 AM 4759.008188 10:41:30 AM 4683.67058 
10:01:31 AM 4941.4222 10:21:33 AM 4872.818243 10:41:35 AM 4711.21342 
10:01:36 AM 4909.3113 10:21:38 AM 4748.960683 10:41:40 AM 4689.881979 
10:01:41 AM 4931.1413 10:21:43 AM 4901.893427 10:41:45 AM 4689.99526 
10:01:46 AM 4942.7907 10:21:48 AM 5006.163101 10:41:50 AM 4702.769747 
10:01:51 AM 4965.3306 10:21:53 AM 4734.152823 10:41:55 AM 4698.011088 
10:01:56 AM 4930.7869 10:21:58 AM 4775.564017 10:42:00 AM 4671.624534 
10:02:01 AM 4926.5361 10:22:03 AM 4720.086155 10:42:05 AM 4681.137701 
10:02:06 AM 5013.716 10:22:08 AM 4759.254743 10:42:10 AM 4700.254646 
10:02:11 AM 4877.6029 10:22:13 AM 4762.334917 10:42:15 AM 4719.861313 
10:02:16 AM 4773.1612 10:22:18 AM 4897.710165 10:42:20 AM 4679.596271 
10:02:21 AM 4792.5477 10:22:23 AM 4823.241095 10:42:25 AM 4705.33878 
10:02:26 AM 4782.6339 10:22:28 AM 4766.17231 10:42:30 AM 4683.383363 
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10:02:31 AM 4763.9558 10:22:33 AM 4914.663792 10:42:35 AM 4689.215765 
10:02:36 AM 4861.4797 10:22:38 AM 4883.0645 10:42:40 AM 4760.567511 
10:02:41 AM 4789.2975 10:22:43 AM 4915.165739 10:42:45 AM 4731.252139 
10:02:46 AM 4761.8071 10:22:48 AM 4941.210119 10:42:50 AM 4815.796705 
10:02:51 AM 4764.8198 10:22:53 AM 4770.287921 10:42:55 AM 4713.425494 
10:02:56 AM 4812.7915 10:22:58 AM 4780.746501 10:43:00 AM 4690.676179 
10:03:01 AM 4807.8842 10:23:03 AM 4800.54345 10:43:05 AM 4764.363994 
10:03:06 AM 4875.347 10:23:08 AM 4823.444567 10:43:10 AM 4711.676093 
10:03:11 AM 4765.1957 10:23:13 AM 4946.077707 10:43:15 AM 4694.343833 
10:03:16 AM 4780.5739 10:23:18 AM 4833.457898 10:43:20 AM 4691.134694 
10:03:21 AM 4859.7959 10:23:23 AM 4853.602417 10:43:25 AM 4685.058117 
10:03:26 AM 4897.8103 10:23:28 AM 4940.333185 10:43:30 AM 4679.502691 
10:03:31 AM 4842.5256 10:23:33 AM 4789.541875 10:43:35 AM 4712.170316 
10:03:36 AM 4812.0588 10:23:38 AM 4847.014363 10:43:40 AM 4703.015423 
10:03:41 AM 4794.7503 10:23:43 AM 4775.933885 10:43:45 AM 4706.045174 
10:03:46 AM 4768.8021 10:23:48 AM 4761.300892 10:43:50 AM 4734.496909 
10:03:51 AM 4699.9316 10:23:53 AM 4856.874562 10:43:55 AM 4849.791654 
10:03:56 AM 4773.8634 10:23:58 AM 4768.310872 10:44:00 AM 4675.308497 
10:04:01 AM 4798.0144 10:24:03 AM 4774.366626 10:44:05 AM 4676.468561 
10:04:06 AM 4778.6544 10:24:08 AM 4925.33715 10:44:10 AM 4704.326172 
10:04:11 AM 4822.5611 10:24:13 AM 4929.149261 10:44:15 AM 4777.697814 
10:04:16 AM 4708.8325 10:24:18 AM 4870.358571 10:44:20 AM 4688.212917 
10:04:21 AM 4742.8876 10:24:23 AM 4873.586741 10:44:25 AM 4674.307738 
10:04:26 AM 4763.9298 10:24:28 AM 4878.170184 10:44:30 AM 4687.734398 
10:04:31 AM 4755.82 10:24:33 AM 4761.415889 10:44:35 AM 4741.92026 
10:04:36 AM 4852.4431 10:24:38 AM 4769.589239 10:44:40 AM 4814.182265 
10:04:41 AM 4816.9792 10:24:43 AM 4790.902546 10:44:45 AM 4759.207763 
10:04:46 AM 4798.7476 10:24:48 AM 4748.737608 10:44:50 AM 4708.143582 
10:04:51 AM 4745.5249 10:24:53 AM 4762.724296 10:44:55 AM 4695.8285 
10:04:56 AM 4813.8149 10:24:58 AM 4782.220165 10:45:00 AM 4717.636638 
10:05:01 AM 4809.7088 10:25:03 AM 4740.454187 10:45:05 AM 4718.74697 
10:05:06 AM 4867.1731 10:25:08 AM 4748.570855 10:45:10 AM 4759.705133 
10:05:11 AM 4761.4375 10:25:13 AM 4724.741039 10:45:15 AM 4779.175881 
10:05:16 AM 4841.5657 10:25:18 AM 4787.330228 10:45:20 AM 4818.112815 
10:05:21 AM 4851.1087 10:25:23 AM 4703.831503 10:45:25 AM 4796.514632 
10:05:26 AM 4826.8694 10:25:28 AM 4697.723076 10:45:30 AM 4705.080384 
10:05:31 AM 4789.8219 10:25:33 AM 4651.867807 10:45:35 AM 4723.708901 
10:05:36 AM 4804.8913 10:25:38 AM 4640.509137 10:45:40 AM 4789.827593 
10:05:41 AM 4812.5115 10:25:43 AM 4649.108705 10:45:45 AM 4819.063976 
10:05:46 AM 4834.2333 10:25:48 AM 4620.442259 10:45:50 AM 4791.044447 
10:05:51 AM 4986.8045 10:25:53 AM 4674.576185 10:45:55 AM 4795.278908 
10:05:56 AM 4961.5262 10:25:58 AM 4652.308902 10:46:00 AM 4684.196497 
10:06:01 AM 4900.9012 10:26:03 AM 4630.947444 10:46:05 AM 4680.317775 
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10:06:06 AM 4812.6218 10:26:08 AM 4663.323247 10:46:10 AM 4630.960384 
10:06:11 AM 4835.6515 10:26:13 AM 4654.394614 10:46:15 AM 4675.11841 
10:06:16 AM 4842.0834 10:26:18 AM 4652.703451 10:46:20 AM 4647.703699 
10:06:21 AM 4819.6662 10:26:23 AM 4744.682801 10:46:25 AM 4628.02383 
10:06:26 AM 4815.7409 10:26:28 AM 4690.697813 10:46:30 AM 4636.726546 
10:06:32 AM 4826.0879 10:26:33 AM 4661.083475 10:46:35 AM 4658.622318 
10:06:37 AM 4830.4982 10:26:38 AM 4666.538176 10:46:40 AM 4636.114238 
10:06:42 AM 4830.3414 10:26:43 AM 4636.09807 10:46:45 AM 4701.909558 
10:06:47 AM 4843.084 10:26:48 AM 4651.782362 10:46:50 AM 4684.035033 
10:06:52 AM 4931.466 10:26:53 AM 4621.938775 10:46:55 AM 4730.383422 
10:06:57 AM 5047.5908 10:26:58 AM 4698.767425 10:47:00 AM 4699.891106 
10:07:02 AM 5025.7098 10:27:03 AM 4773.464481 10:47:05 AM 4641.681513 
10:07:07 AM 4880.1332 10:27:08 AM 4786.45911 10:47:10 AM 4663.469471 
10:07:12 AM 4793.6044 10:27:13 AM 4732.205503 10:47:15 AM 4692.24827 
10:07:17 AM 4832.325 10:27:18 AM 4670.34364 10:47:20 AM 4641.359211 
10:07:22 AM 4835.836 10:27:23 AM 4716.789315 10:47:25 AM 4705.864284 
10:07:27 AM 4840.2497 10:27:28 AM 4777.83887 10:47:30 AM 4689.534972 
10:07:32 AM 4767.9547 10:27:33 AM 4730.268921 10:47:35 AM 4665.548098 
10:07:37 AM 4819.7338 10:27:38 AM 4758.179823 10:47:40 AM 4690.548811 
10:07:42 AM 4790.1451 10:27:43 AM 4706.404335 10:47:45 AM 4684.051294 
10:07:47 AM 4795.8294 10:27:48 AM 4738.911122 10:47:50 AM 4650.71065 
10:07:52 AM 4880.2309 10:27:53 AM 4892.463055 10:47:55 AM 4641.660581 
10:07:57 AM 4783.6338 10:27:58 AM 4711.708108 10:48:00 AM 4672.909102 
10:08:02 AM 4777.9481 10:28:03 AM 4778.627319 10:48:05 AM 4648.265555 
10:08:07 AM 4781.8689 10:28:08 AM 4807.768327 10:48:10 AM 4635.493631 
10:08:12 AM 4784.6723 10:28:13 AM 4806.869283 10:48:15 AM 4656.932483 
10:08:17 AM 4777.5413 10:28:18 AM 4735.344218 10:48:20 AM 4656.386746 
10:08:22 AM 4782.4992 10:28:23 AM 4658.212791 10:48:25 AM 4682.555291 
10:08:27 AM 4786.7791 10:28:28 AM 4795.226288 10:48:30 AM 4702.27633 
10:08:32 AM 4835.6086 10:28:33 AM 4825.696402 10:48:35 AM 4705.900973 
10:08:37 AM 4786.9818 10:28:38 AM 4702.677739 10:48:40 AM 4723.546214 
10:08:42 AM 4789.1985 10:28:43 AM 4749.996137 10:48:45 AM 4698.204774 
10:08:47 AM 4819.5302 10:28:48 AM 4716.562023 10:48:50 AM 4691.607406 
10:08:52 AM 4830.261 10:28:53 AM 4740.945411 10:48:55 AM 4796.181722 
10:08:57 AM 4776.9135 10:28:58 AM 4754.352577 10:49:00 AM 4766.639 
10:09:02 AM 4757.0281 10:29:03 AM 4723.561786 10:49:05 AM 4694.355075 
10:09:07 AM 4771.0932 10:29:08 AM 4826.418416 10:49:10 AM 4763.693909 
10:09:12 AM 4739.9131 10:29:13 AM 4891.200976 10:49:15 AM 4728.843551 
10:09:17 AM 4726.8805 10:29:18 AM 4819.631707 10:49:20 AM 4690.380663 
10:09:22 AM 4756.6152 10:29:23 AM 4773.622175 10:49:25 AM 4711.739167 
10:09:27 AM 4720.5165 10:29:28 AM 4687.869486 10:49:30 AM 4750.099308 
10:09:32 AM 4711.043 10:29:33 AM 4631.686397 10:49:35 AM 4704.433297 
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10:09:37 AM 4728.604 10:29:38 AM 4619.112738 10:49:40 AM 4699.381177 
10:09:42 AM 4769.3982 10:29:44 AM 4599.233021 10:49:45 AM 4672.204788 
10:09:47 AM 4756.2706 10:29:49 AM 4610.212606 10:49:50 AM 4719.193636 
10:09:52 AM 4703.8906 10:29:54 AM 4737.880088 10:49:55 AM 4796.220478 
10:09:57 AM 4809.2624 10:29:59 AM 4789.935529 10:50:00 AM 4749.347225 
10:10:02 AM 4734.2081 10:30:04 AM 4770.621812 10:50:05 AM 4712.15108 
10:10:07 AM 4820.3282 10:30:09 AM 4856.356619 10:50:10 AM 4753.271763 
10:10:12 AM 4829.7494 10:30:14 AM 4899.777341 10:50:15 AM 4705.648608 
10:10:17 AM 4881.4438 10:30:19 AM 4884.455529 10:50:20 AM 4726.964387 
10:10:22 AM 4831.9865 10:30:24 AM 4855.181258 10:50:25 AM 4735.978192 
10:10:27 AM 4823.8427 10:30:29 AM 4733.867885 10:50:30 AM 4720.589487 
10:10:32 AM 4867.0437 10:30:34 AM 4716.858509 10:50:35 AM 4705.955691 
10:10:37 AM 4836.8329 10:30:39 AM 4655.234598 10:50:40 AM 4716.543734 
10:10:42 AM 4813.6955 10:30:44 AM 4665.772132 10:50:45 AM 4828.576362 
10:10:47 AM 4839.7124 10:30:49 AM 4708.560553 10:50:50 AM 4891.3393 
10:10:52 AM 4822.8359 10:30:54 AM 4693.1173 10:50:55 AM 4883.839064 
10:10:57 AM 4814.616 10:30:59 AM 4690.45923 10:51:00 AM 4859.53766 
10:11:02 AM 4835.5727 10:31:04 AM 4709.677505 10:51:05 AM 4661.566923 
10:11:07 AM 4802.2895 10:31:09 AM 4695.956436 10:51:10 AM 4647.141839 
10:11:12 AM 4696.3915 10:31:14 AM 4673.955925 10:51:15 AM 4745.470093 
10:11:17 AM 4694.9614 10:31:19 AM 4613.900083 10:51:20 AM 4686.613737 
10:11:22 AM 4697.4588 10:31:24 AM 4624.877612 10:51:25 AM 4698.269902 
10:11:27 AM 4699.4511 10:31:29 AM 4610.523182 10:51:30 AM 4668.907687 
10:11:32 AM 4734.9824 10:31:34 AM 4671.334246 10:51:35 AM 4770.307885 
10:11:37 AM 4731.9247 10:31:39 AM 4662.276872 10:51:40 AM 4815.358107 
10:11:42 AM 4712.3947 10:31:44 AM 4685.920094 10:51:45 AM 4785.507282 
10:11:47 AM 4752.4326 10:31:49 AM 4756.448206 10:51:50 AM 4700.334214 
10:11:52 AM 4732.8258 10:31:54 AM 4844.670785 10:51:55 AM 4788.307802 
10:11:57 AM 4758.3353 10:31:59 AM 4841.374393 10:52:00 AM 4780.885013 
10:12:02 AM 4785.3859 10:32:04 AM 4860.193801 10:52:05 AM 4769.657328 
10:12:07 AM 4765.0193 10:32:09 AM 4688.065017 10:52:10 AM 4782.646525 
10:12:12 AM 4791.8433 10:32:14 AM 4759.969716 10:52:15 AM 4849.344366 
10:12:17 AM 4757.2435 10:32:19 AM 4879.658837 10:52:20 AM 4831.011767 
10:12:22 AM 4693.2918 10:32:24 AM 4787.278486 10:52:25 AM 4718.471155 
10:12:27 AM 4773.7031 10:32:29 AM 4833.943216 10:52:30 AM 4697.740899 
10:12:32 AM 4728.2058 10:32:34 AM 4804.036551 10:52:35 AM 4716.537359 
10:12:37 AM 4767.9759 10:32:39 AM 4776.049286 10:52:40 AM 4766.987154 
10:12:42 AM 4864.9775 10:32:44 AM 4834.252835 10:52:45 AM 4757.144908 
10:12:47 AM 4851.3241 10:32:49 AM 4887.694528 10:52:50 AM 4696.109308 
10:12:52 AM 4822.7019 10:32:54 AM 4807.718151 10:52:56 AM 4819.605194 
10:12:57 AM 4708.2735 10:32:59 AM 4798.947127 10:53:01 AM 4927.584354 
10:13:02 AM 4813.8285 10:33:04 AM 4772.761807 10:53:06 AM 4903.372333 
10:13:07 AM 4765.9447 10:33:09 AM 4803.944191 10:53:11 AM 4761.988099 
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10:13:12 AM 4763.4389 10:33:14 AM 4844.504718 10:53:16 AM 4731.310011 
10:13:17 AM 4793.648 10:33:19 AM 4807.898388 10:53:21 AM 4753.349017 
10:13:22 AM 4794.6522 10:33:24 AM 4806.933337 10:53:26 AM 4752.827128 
10:13:27 AM 4791.2705 10:33:29 AM 4786.669292 10:53:31 AM 4747.515733 
10:13:32 AM 4749.61 10:33:34 AM 4618.652528 10:53:36 AM 4655.142953 
10:13:37 AM 4709.5139 10:33:39 AM 4644.726486 10:53:41 AM 4779.875129 
10:13:42 AM 4712.0196 10:33:44 AM 4620.172903 10:53:46 AM 4783.26079 
10:13:47 AM 4777.3089 10:33:49 AM 4704.479946 10:53:51 AM 4744.521707 
10:13:52 AM 4903.2094 10:33:54 AM 4691.62698 10:53:56 AM 4789.951859 
10:13:57 AM 4776.4821 10:33:59 AM 4605.708706 10:54:01 AM 4813.208325 
10:14:02 AM 4697.3834 10:34:04 AM 4628.971481 10:54:06 AM 4699.82322 
10:14:07 AM 4743.497 10:34:09 AM 4797.388489 10:54:11 AM 4705.353092 
10:14:12 AM 4726.8539 10:34:14 AM 4772.68867 10:54:16 AM 4763.954121 
10:14:17 AM 4773.841 10:34:19 AM 4675.394992 10:54:21 AM 4740.887901 
10:14:22 AM 4702.1617 10:34:24 AM 4668.490442 10:54:26 AM 4837.429483 
10:14:27 AM 4768.1192 10:34:29 AM 4666.970897 10:54:31 AM 4819.495581 
10:14:32 AM 4733.4874 10:34:34 AM 4750.527616 10:54:36 AM 4726.799369 
10:14:37 AM 4767.0163 10:34:39 AM 4637.230741 10:54:41 AM 4754.408713 
10:14:42 AM 4809.021 10:34:44 AM 4751.944034 10:54:46 AM 4765.96328 
10:14:47 AM 4825.4946 10:34:49 AM 4669.634637 10:54:51 AM 4720.972285 
10:14:52 AM 4774.1636 10:34:54 AM 4725.9671 10:54:56 AM 4803.980409 
10:14:57 AM 4940.5735 10:34:59 AM 4621.42557 10:55:01 AM 4739.786751 
10:15:02 AM 4815.5481 10:35:04 AM 4723.535387 10:55:06 AM 4731.13555 
10:15:07 AM 4778.3776 10:35:09 AM 4627.404663 10:55:11 AM 4741.083814 
10:15:12 AM 4876.9436 10:35:14 AM 4704.62619 10:55:16 AM 4756.110361 
10:15:17 AM 5043.9068 10:35:19 AM 4830.482248 10:55:21 AM 4711.832308 
10:15:22 AM 4918.0362 10:35:24 AM 4836.24289 10:55:26 AM 4738.919992 
10:15:27 AM 4880.5213 10:35:29 AM 4832.914795 10:55:31 AM 4709.069668 
10:15:32 AM 4815.1899 10:35:34 AM 4726.185217 10:55:36 AM 4723.959484 
10:15:37 AM 4797.5156 10:35:39 AM 4735.897053 10:55:41 AM 4697.036585 
10:15:42 AM 4847.6109 10:35:44 AM 4798.967974 10:55:46 AM 4635.880288 
10:15:47 AM 4844.6668 10:35:49 AM 4696.491135 10:55:51 AM 4672.06149 
10:15:52 AM 4741.5465 10:35:54 AM 4825.685444 10:55:56 AM 4699.403767 
10:15:57 AM 4789.7103 10:35:59 AM 4833.317255 10:56:01 AM 4643.314403 
10:16:02 AM 4760.9332 10:36:04 AM 4816.260429 10:56:06 AM 4679.54609 
10:16:07 AM 4786.3767 10:36:09 AM 4664.402026 10:56:11 AM 4901.605858 
10:16:12 AM 4861.0251 10:36:14 AM 4828.394651 10:56:16 AM 4717.183034 
10:16:17 AM 5039.0308 10:36:19 AM 4893.726326 10:56:21 AM 4658.167394 
10:16:22 AM 5012.8317 10:36:24 AM 4840.260177 10:56:26 AM 4638.903033 
10:16:27 AM 4783.2645 10:36:29 AM 4830.41616 10:56:31 AM 4676.801945 
10:16:32 AM 4796.7208 10:36:34 AM 4696.293834 10:56:36 AM 4685.784454 
10:16:37 AM 4799.3246 10:36:39 AM 4660.080096 10:56:41 AM 4651.783684 
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10:16:42 AM 4959.7077 10:36:44 AM 4691.072316 10:56:46 AM 4726.571878 
10:16:47 AM 5024.2421 10:36:49 AM 4701.72484 10:56:51 AM 4693.15884 
10:16:52 AM 4896.8038 10:36:54 AM 4744.116854 10:56:56 AM 4751.551918 
10:16:57 AM 4998.9152 10:36:59 AM 4723.289486 10:57:01 AM 4752.117234 
10:17:02 AM 5050.7006 10:37:04 AM 4771.898493 10:57:06 AM 4771.868007 
10:17:07 AM 5038.9995 10:37:09 AM 4766.868167 10:57:11 AM 4667.972267 
10:17:12 AM 4914.4938 10:37:14 AM 4775.921338 10:57:16 AM 4798.916924 
10:17:17 AM 4840.1456 10:37:19 AM 4719.889169 10:57:21 AM 4680.855607 
10:17:22 AM 4878.9157 10:37:24 AM 4664.415124 10:57:26 AM 4712.366638 
10:17:27 AM 4732.1555 10:37:29 AM 4810.610177 10:57:31 AM 4703.287589 
10:17:32 AM 4887.9302 10:37:34 AM 4746.512696 10:57:36 AM 4727.064405 
10:17:37 AM 4837.4396 10:37:39 AM 4663.72928 10:57:41 AM 4676.284004 
10:17:42 AM 4772.4085 10:37:44 AM 4676.001568 10:57:46 AM 4664.47671 
10:17:47 AM 4646.4975 10:37:49 AM 4697.49586 10:57:51 AM 4754.102482 
10:17:52 AM 4716.515 10:37:54 AM 4774.123943 10:57:56 AM 4735.036346 
10:17:57 AM 4872.8413 10:37:59 AM 4679.989829 10:58:01 AM 4706.446339 
10:18:02 AM 5053.7942 10:38:04 AM 4723.863885 10:58:06 AM 4652.172549 
10:18:08 AM 4919.8731 10:38:09 AM 4864.598567 10:58:11 AM 4722.931607 
10:18:13 AM 5038.2066 10:38:14 AM 4743.405152 10:58:16 AM 4673.46043 
10:18:18 AM 5058.0791 10:38:19 AM 4804.309534 10:58:21 AM 4660.06748 
10:18:23 AM 5058.7223 10:38:24 AM 4675.117017 10:58:26 AM 4634.622183 
10:18:28 AM 4994.3901 10:38:29 AM 4700.700383 10:58:31 AM 4645.640525 
10:18:33 AM 5092.8156 10:38:34 AM 4646.731938 10:58:36 AM 4633.770878 
10:18:38 AM 5083.1912 10:38:39 AM 4666.335375 10:58:41 AM 4669.685035 
10:18:43 AM 5026.2242 10:38:44 AM 4788.492946 10:58:46 AM 4656.097083 
10:18:48 AM 5006.8789 10:38:49 AM 4678.689859 10:58:51 AM 4658.563111 
10:18:53 AM 5051.3806 10:38:54 AM 4678.01956 10:58:56 AM 4657.096267 
10:18:58 AM 4862.1893 10:38:59 AM 4789.946057 10:59:01 AM 4701.441813 
10:19:03 AM 4877.2117 10:39:04 AM 4728.177053 10:59:06 AM 4715.115812 
10:19:08 AM 4849.7882 10:39:09 AM 4828.183183 10:59:11 AM 4622.168426 
10:19:13 AM 4876.3475 10:39:14 AM 4779.793559 10:59:16 AM 4686.689503 
10:19:18 AM 4969.8105 10:39:19 AM 4727.392097 10:59:21 AM 4698.223435 
10:19:23 AM 4950.547 10:39:24 AM 4673.363458 10:59:26 AM 4776.209111 
10:19:28 AM 4984.8925 10:39:29 AM 4666.172452 10:59:31 AM 4732.51804 
10:19:33 AM 4990.2025 10:39:34 AM 4731.419296 10:59:36 AM 4695.969799 
10:19:38 AM 4975.773 10:39:39 AM 4681.18631 10:59:41 AM 4677.183957 
10:19:43 AM 4889.42 10:39:44 AM 4684.314078 10:59:46 AM 4651.887347 
10:19:48 AM 4900.0328 10:39:49 AM 4686.198318 10:59:51 AM 4668.705683 
10:19:53 AM 4884.4748 10:39:54 AM 4681.704753 10:59:56 AM 4693.946117 
10:19:58 AM 4821.3181 10:39:59 AM 4680.894545 11:00:01 AM 4731.340821 
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E. Hourly Power Consumption data of all PCs: 
TIME 
POWER 
CONSUMPTION 
TIME 
POWER 
CONSUMPTION 
TIME 
POWER 
CONSUMPTION 
10:00:01 AM 10093.91528 10:20:03 AM 10277.75 10:40:04 AM 10282.20424 
10:00:06 AM 10291.83363 10:20:08 AM 10485.8 10:40:09 AM 10293.57525 
10:00:11 AM 10258.14702 10:20:13 AM 10236.81 10:40:14 AM 10293.52048 
10:00:16 AM 10176.99442 10:20:18 AM 10205.05 10:40:19 AM 10376.48018 
10:00:21 AM 10427.25086 10:20:23 AM 10109.43 10:40:24 AM 10341.77676 
10:00:26 AM 10175.06459 10:20:28 AM 10182.35 10:40:29 AM 10172.29731 
10:00:31 AM 10015.06595 10:20:33 AM 10345.63 10:40:34 AM 10113.16605 
10:00:36 AM 10266.42331 10:20:38 AM 10083.91 10:40:39 AM 10456.00523 
10:00:41 AM 10257.48304 10:20:43 AM 10335.17 10:40:44 AM 10184.50655 
10:00:46 AM 10258.47261 10:20:48 AM 9964.761 10:40:49 AM 10244.43506 
10:00:51 AM 10427.73414 10:20:53 AM 10349.38 10:40:54 AM 10048.9397 
10:00:56 AM 10022.8231 10:20:58 AM 10173.87 10:40:59 AM 10390.72065 
10:01:01 AM 10105.6792 10:21:03 AM 10148.32 10:41:04 AM 10312.71825 
10:01:06 AM 10217.44869 10:21:08 AM 10226.31 10:41:09 AM 10310.0415 
10:01:11 AM 10334.78168 10:21:13 AM 10223.56 10:41:14 AM 10074.58575 
10:01:16 AM 10369.53056 10:21:18 AM 10326.4 10:41:20 AM 10361.17499 
10:01:21 AM 10580.75105 10:21:23 AM 10273.25 10:41:25 AM 10004.46568 
10:01:26 AM 10190.50472 10:21:28 AM 10218.82 10:41:30 AM 10243.96262 
10:01:31 AM 10360.11985 10:21:33 AM 10335.4 10:41:35 AM 10412.286 
10:01:36 AM 10248.75846 10:21:38 AM 9992.577 10:41:40 AM 10298.90765 
10:01:41 AM 10021.46134 10:21:43 AM 10065.83 10:41:45 AM 10126.2391 
10:01:46 AM 10259.52671 10:21:48 AM 10222.59 10:41:50 AM 10277.35556 
10:01:51 AM 10063.45729 10:21:53 AM 10175.12 10:41:55 AM 10109.70652 
10:01:56 AM 10269.88667 10:21:58 AM 10018.54 10:42:00 AM 10307.27001 
10:02:01 AM 10083.27337 10:22:03 AM 10210.42 10:42:05 AM 10220.0624 
10:02:06 AM 10154.27656 10:22:08 AM 10231.57 10:42:10 AM 10325.25052 
10:02:11 AM 10231.18057 10:22:13 AM 10106.01 10:42:15 AM 10001.89436 
10:02:16 AM 10112.63602 10:22:18 AM 10321.34 10:42:20 AM 10270.35706 
10:02:21 AM 10338.08923 10:22:23 AM 10133.32 10:42:25 AM 10130.89256 
10:02:26 AM 10208.30871 10:22:28 AM 10186.23 10:42:30 AM 10101.13145 
10:02:31 AM 10168.4775 10:22:33 AM 10119 10:42:35 AM 10182.29415 
10:02:36 AM 10124.25587 10:22:38 AM 10098.44 10:42:40 AM 10278.93691 
10:02:41 AM 10193.11101 10:22:43 AM 9994.104 10:42:45 AM 10191.06307 
10:02:46 AM 10449.85481 10:22:48 AM 10372.5 10:42:50 AM 10271.71015 
10:02:51 AM 10221.79599 10:22:53 AM 10275.67 10:42:55 AM 10112.14859 
10:02:56 AM 10168.18658 10:22:58 AM 10317.39 10:43:00 AM 10232.83572 
10:03:01 AM 10268.71504 10:23:03 AM 10404.49 10:43:05 AM 10193.93456 
10:03:06 AM 10055.45075 10:23:08 AM 10172.73 10:43:10 AM 10216.71 
10:03:11 AM 10226.04304 10:23:13 AM 10363.71 10:43:15 AM 10075.87995 
10:03:16 AM 10422.9289 10:23:18 AM 10366.82 10:43:20 AM 10250.54649 
10:03:21 AM 10140.90957 10:23:23 AM 10057.23 10:43:25 AM 9797.958927 
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10:03:26 AM 9956.431323 10:23:28 AM 10242.34 10:43:30 AM 10090.59436 
10:03:31 AM 10208.28416 10:23:33 AM 10406.05 10:43:35 AM 10204.92307 
10:03:36 AM 10254.29885 10:23:38 AM 10206.43 10:43:40 AM 10211.13679 
10:03:41 AM 10104.39285 10:23:43 AM 10298.37 10:43:45 AM 10169.20866 
10:03:46 AM 10501.8427 10:23:48 AM 10322.63 10:43:50 AM 10251.19391 
10:03:51 AM 10162.71307 10:23:53 AM 10258.86 10:43:55 AM 10138.28642 
10:03:56 AM 10264.01248 10:23:58 AM 10292.65 10:44:00 AM 10348.01708 
10:04:01 AM 10202.59411 10:24:03 AM 10118.28 10:44:05 AM 10139.38486 
10:04:06 AM 10203.89896 10:24:08 AM 10115.33 10:44:10 AM 10262.22329 
10:04:11 AM 10200.29477 10:24:13 AM 10111.85 10:44:15 AM 10124.41706 
10:04:16 AM 10494.27764 10:24:18 AM 10199.7 10:44:20 AM 10480.70962 
10:04:21 AM 10340.37434 10:24:23 AM 10210.16 10:44:25 AM 10024.69209 
10:04:26 AM 10344.93375 10:24:28 AM 10247.43 10:44:30 AM 10241.41319 
10:04:31 AM 10443.5319 10:24:33 AM 10140.81 10:44:35 AM 10155.98648 
10:04:36 AM 10280.87193 10:24:38 AM 10212.65 10:44:40 AM 10079.37138 
10:04:41 AM 10353.96382 10:24:43 AM 10287.1 10:44:45 AM 10054.38858 
10:04:46 AM 10115.64685 10:24:48 AM 10231.85 10:44:50 AM 10193.15307 
10:04:51 AM 10413.50393 10:24:53 AM 10240.7 10:44:55 AM 10228.99087 
10:04:56 AM 10357.90712 10:24:58 AM 10483.17 10:45:00 AM 10362.6789 
10:05:01 AM 10085.46 10:25:03 AM 10137.67 10:45:05 AM 10028.18886 
10:05:06 AM 10141.15856 10:25:08 AM 10247.45 10:45:10 AM 10232.38862 
10:05:11 AM 10237.16174 10:25:13 AM 10182.21 10:45:15 AM 10216.09413 
10:05:16 AM 10158.03795 10:25:18 AM 9999.51 10:45:20 AM 10213.04935 
10:05:21 AM 10233.00569 10:25:23 AM 10240.14 10:45:25 AM 10056.07262 
10:05:26 AM 10095.84572 10:25:28 AM 10216.19 10:45:30 AM 10091.52043 
10:05:31 AM 10248.88206 10:25:33 AM 10351.69 10:45:35 AM 10224.09182 
10:05:36 AM 10406.70058 10:25:38 AM 10032.1 10:45:40 AM 10259.36974 
10:05:41 AM 10240.048 10:25:43 AM 10396.56 10:45:45 AM 10207.47603 
10:05:46 AM 10272.07823 10:25:48 AM 10189.62 10:45:50 AM 10428.10517 
10:05:51 AM 10299.01791 10:25:53 AM 10360.17 10:45:55 AM 10040.19061 
10:05:56 AM 10051.98683 10:25:58 AM 10171.79 10:46:00 AM 10136.99372 
10:06:01 AM 10132.11375 10:26:03 AM 10201.24 10:46:05 AM 10022.24347 
10:06:06 AM 10217.36753 10:26:08 AM 10222.84 10:46:10 AM 10228.08764 
10:06:11 AM 10284.32791 10:26:13 AM 10079.76 10:46:15 AM 10119.26956 
10:06:16 AM 10298.0647 10:26:18 AM 10456.97 10:46:20 AM 9963.540596 
10:06:21 AM 10045.23583 10:26:23 AM 10413.1 10:46:25 AM 10434.59804 
10:06:26 AM 10176.15293 10:26:28 AM 10140.15 10:46:30 AM 10058.69757 
10:06:32 AM 10177.10338 10:26:33 AM 10262.32 10:46:35 AM 9975.359649 
10:06:37 AM 10562.20164 10:26:38 AM 10165.93 10:46:40 AM 10281.22935 
10:06:42 AM 10456.33869 10:26:43 AM 10130.03 10:46:45 AM 9988.395926 
10:06:47 AM 10180.41717 10:26:48 AM 10018.04 10:46:50 AM 10238.39584 
10:06:52 AM 10086.61834 10:26:53 AM 10288.71 10:46:55 AM 9930.561307 
10:06:57 AM 10283.13012 10:26:58 AM 10138.78 10:47:00 AM 10283.61273 
10:07:02 AM 10363.90627 10:27:03 AM 10194.49 10:47:05 AM 10359.09024 
10:07:07 AM 10475.95913 10:27:08 AM 10209.57 10:47:10 AM 10286.07748 
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10:07:12 AM 10216.67417 10:27:13 AM 10315.43 10:47:15 AM 10319.07705 
10:07:17 AM 10198.51127 10:27:18 AM 10237.25 10:47:20 AM 10261.47023 
10:07:22 AM 10392.54117 10:27:23 AM 10332.92 10:47:25 AM 10421.72014 
10:07:27 AM 10205.06978 10:27:28 AM 10170.74 10:47:30 AM 10085.49342 
10:07:32 AM 10002.88447 10:27:33 AM 10170.75 10:47:35 AM 10068.39435 
10:07:37 AM 10104.73914 10:27:38 AM 10157.85 10:47:40 AM 10311.80814 
10:07:42 AM 10179.11163 10:27:43 AM 10232.03 10:47:45 AM 10137.48356 
10:07:47 AM 10167.99747 10:27:48 AM 10134.99 10:47:50 AM 10238.11785 
10:07:52 AM 10082.91591 10:27:53 AM 10156.49 10:47:55 AM 10273.4982 
10:07:57 AM 10319.86109 10:27:58 AM 10315.62 10:48:00 AM 10276.30916 
10:08:02 AM 10167.46214 10:28:03 AM 10141.95 10:48:05 AM 10411.75583 
10:08:07 AM 10189.23009 10:28:08 AM 10194.31 10:48:10 AM 10218.33083 
10:08:12 AM 10400.25656 10:28:13 AM 10043.42 10:48:15 AM 10154.07127 
10:08:17 AM 10399.96135 10:28:18 AM 10418.95 10:48:20 AM 10394.42047 
10:08:22 AM 10121.89599 10:28:23 AM 10316.62 10:48:25 AM 10051.68139 
10:08:27 AM 10471.07271 10:28:28 AM 10273.97 10:48:30 AM 10309.03319 
10:08:32 AM 9809.121322 10:28:33 AM 10365.73 10:48:35 AM 10378.98353 
10:08:37 AM 10318.79466 10:28:38 AM 10147.02 10:48:40 AM 10400.36684 
10:08:42 AM 10106.83067 10:28:43 AM 10116.68 10:48:45 AM 10089.20524 
10:08:47 AM 10478.29912 10:28:48 AM 10287.3 10:48:50 AM 10403.71566 
10:08:52 AM 10261.99138 10:28:53 AM 10199.1 10:48:55 AM 10245.53507 
10:08:57 AM 10283.22292 10:28:58 AM 10385.59 10:49:00 AM 10159.13615 
10:09:02 AM 10357.65455 10:29:03 AM 10383.32 10:49:05 AM 10334.97762 
10:09:07 AM 10115.95797 10:29:08 AM 10083.11 10:49:10 AM 10293.14972 
10:09:12 AM 10365.21647 10:29:13 AM 9860.282 10:49:15 AM 10253.34589 
10:09:17 AM 10435.23382 10:29:18 AM 10114.23 10:49:20 AM 10011.01665 
10:09:22 AM 10297.05571 10:29:23 AM 10296.01 10:49:25 AM 10324.97955 
10:09:27 AM 10114.30405 10:29:28 AM 10318.23 10:49:30 AM 10365.34827 
10:09:32 AM 10270.23074 10:29:33 AM 10288.49 10:49:35 AM 10261.80188 
10:09:37 AM 10121.23869 10:29:38 AM 9982.988 10:49:40 AM 10088.22641 
10:09:42 AM 10092.6487 10:29:44 AM 10313.54 10:49:45 AM 10112.25285 
10:09:47 AM 10348.96549 10:29:49 AM 10168.54 10:49:50 AM 10026.61012 
10:09:52 AM 10347.09456 10:29:54 AM 10232.92 10:49:55 AM 10193.36356 
10:09:57 AM 10008.55516 10:29:59 AM 10246.97 10:50:00 AM 10305.86248 
10:10:02 AM 10075.96494 10:30:04 AM 10397.41 10:50:05 AM 10411.06059 
10:10:07 AM 10136.63492 10:30:09 AM 10260.93 10:50:10 AM 10108.99984 
10:10:12 AM 10102.85288 10:30:14 AM 10197.18 10:50:15 AM 10187.24461 
10:10:17 AM 10311.60465 10:30:19 AM 10144.94 10:50:20 AM 10097.41993 
10:10:22 AM 10220.5411 10:30:24 AM 10111.92 10:50:25 AM 10148.75807 
10:10:27 AM 10111.05519 10:30:29 AM 10216.06 10:50:30 AM 10034.94044 
10:10:32 AM 10197.0782 10:30:34 AM 10464.47 10:50:35 AM 9935.322433 
10:10:37 AM 10097.9868 10:30:39 AM 10127.11 10:50:40 AM 10067.95846 
10:10:42 AM 10268.43784 10:30:44 AM 10053.53 10:50:45 AM 10294.63604 
10:10:47 AM 10206.83545 10:30:49 AM 10146.9 10:50:50 AM 10212.70671 
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10:10:52 AM 10139.25313 10:30:54 AM 10122.08 10:50:55 AM 10029.2991 
10:10:57 AM 10274.24692 10:30:59 AM 10283.22 10:51:00 AM 10367.88003 
10:11:02 AM 10211.05289 10:31:04 AM 10213.14 10:51:05 AM 10120.08924 
10:11:07 AM 10316.22871 10:31:09 AM 10300.67 10:51:10 AM 10272.99792 
10:11:12 AM 10248.02015 10:31:14 AM 10147.1 10:51:15 AM 10382.6663 
10:11:17 AM 9953.540533 10:31:19 AM 10122.58 10:51:20 AM 10295.35536 
10:11:22 AM 10275.90671 10:31:24 AM 10028.73 10:51:25 AM 10232.96054 
10:11:27 AM 10372.26283 10:31:29 AM 10127.89 10:51:30 AM 10018.54836 
10:11:32 AM 10151.90923 10:31:34 AM 10404.08 10:51:35 AM 10041.02797 
10:11:37 AM 9946.192325 10:31:39 AM 10039.42 10:51:40 AM 10192.94464 
10:11:42 AM 10093.94165 10:31:44 AM 10152.53 10:51:45 AM 10132.23458 
10:11:47 AM 10101.19031 10:31:49 AM 10031.66 10:51:50 AM 10172.7552 
10:11:52 AM 10165.10884 10:31:54 AM 10175.53 10:51:55 AM 10239.96244 
10:11:57 AM 10439.17005 10:31:59 AM 10325.21 10:52:00 AM 10158.80202 
10:12:02 AM 10234.88253 10:32:04 AM 10118.91 10:52:05 AM 9994.981539 
10:12:07 AM 10358.78462 10:32:09 AM 10251.41 10:52:10 AM 10175.5587 
10:12:12 AM 10128.99285 10:32:14 AM 10029.5 10:52:15 AM 10282.73448 
10:12:17 AM 10223.71453 10:32:19 AM 10153.77 10:52:20 AM 10316.35406 
10:12:22 AM 10104.8095 10:32:24 AM 10192.02 10:52:25 AM 10272.93326 
10:12:27 AM 10293.62733 10:32:29 AM 10249.97 10:52:30 AM 10192.44271 
10:12:32 AM 10195.00219 10:32:34 AM 10309.44 10:52:35 AM 10383.00555 
10:12:37 AM 10289.17883 10:32:39 AM 10464.18 10:52:40 AM 10208.96083 
10:12:42 AM 10214.20847 10:32:44 AM 10155.72 10:52:45 AM 10283.26503 
10:12:47 AM 10208.44488 10:32:49 AM 10068.39 10:52:50 AM 10241.23639 
10:12:52 AM 10507.07641 10:32:54 AM 10229.69 10:52:56 AM 10210.89828 
10:12:57 AM 10212.11866 10:32:59 AM 10316.42 10:53:01 AM 10245.75599 
10:13:02 AM 10237.41007 10:33:04 AM 10338.53 10:53:06 AM 10430.11274 
10:13:07 AM 10309.7015 10:33:09 AM 10364.86 10:53:11 AM 10127.78673 
10:13:12 AM 10383.62693 10:33:14 AM 10186.42 10:53:16 AM 10299.45152 
10:13:17 AM 10308.37756 10:33:19 AM 10208.88 10:53:21 AM 10200.3694 
10:13:22 AM 10215.3664 10:33:24 AM 10254.59 10:53:26 AM 10240.09166 
10:13:27 AM 10270.03148 10:33:29 AM 10293.94 10:53:31 AM 10147.07696 
10:13:32 AM 10262.04262 10:33:34 AM 10062.71 10:53:36 AM 10466.33626 
10:13:37 AM 10546.718 10:33:39 AM 10210.05 10:53:41 AM 10112.89332 
10:13:42 AM 10171.47376 10:33:44 AM 10287.87 10:53:46 AM 10229.33015 
10:13:47 AM 10318.16582 10:33:49 AM 10025.62 10:53:51 AM 10234.51932 
10:13:52 AM 10222.36805 10:33:54 AM 10238.85 10:53:56 AM 10095.34115 
10:13:57 AM 10292.24923 10:33:59 AM 10127.73 10:54:01 AM 10012.69181 
10:14:02 AM 10128.07189 10:34:04 AM 10151.56 10:54:06 AM 10292.2016 
10:14:07 AM 10177.00334 10:34:09 AM 10064.37 10:54:11 AM 10111.90393 
10:14:12 AM 10186.01961 10:34:14 AM 10164.1 10:54:16 AM 10265.86888 
10:14:17 AM 10277.73217 10:34:19 AM 10113.54 10:54:21 AM 10280.42346 
10:14:22 AM 10378.67575 10:34:24 AM 10229.21 10:54:26 AM 10502.91072 
10:14:27 AM 10392.43453 10:34:29 AM 10066.58 10:54:31 AM 10350.40816 
10:14:32 AM 9994.130727 10:34:34 AM 10245.41 10:54:36 AM 10163.92851 
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10:14:37 AM 10276.42522 10:34:39 AM 10318.22 10:54:41 AM 10171.42623 
10:14:42 AM 10286.14401 10:34:44 AM 10374.34 10:54:46 AM 10232.74998 
10:14:47 AM 10296.15194 10:34:49 AM 10132.56 10:54:51 AM 10128.68472 
10:14:52 AM 10321.69617 10:34:54 AM 10214.64 10:54:56 AM 10047.52657 
10:14:57 AM 10544.16518 10:34:59 AM 10299.39 10:55:01 AM 10164.62507 
10:15:02 AM 10235.25408 10:35:04 AM 10300.44 10:55:06 AM 10078.18683 
10:15:07 AM 10350.8741 10:35:09 AM 10326.57 10:55:11 AM 10256.16917 
10:15:12 AM 10424.46553 10:35:14 AM 10150.18 10:55:16 AM 10123.36668 
10:15:17 AM 10189.14214 10:35:19 AM 10283.26 10:55:21 AM 10122.73735 
10:15:22 AM 10096.5227 10:35:24 AM 10140.83 10:55:26 AM 10211.48844 
10:15:27 AM 10153.24825 10:35:29 AM 10472.31 10:55:31 AM 10082.10638 
10:15:32 AM 10234.80085 10:35:34 AM 10308.95 10:55:36 AM 10218.03169 
10:15:37 AM 10202.9537 10:35:39 AM 10159.21 10:55:41 AM 10322.82175 
10:15:42 AM 10547.99038 10:35:44 AM 10130.81 10:55:46 AM 10337.10864 
10:15:47 AM 10187.64835 10:35:49 AM 10194.48 10:55:51 AM 10296.60668 
10:15:52 AM 10325.76761 10:35:54 AM 10107.62 10:55:56 AM 10172.30806 
10:15:57 AM 10169.10964 10:35:59 AM 9970.022 10:56:01 AM 10181.4831 
10:16:02 AM 10363.90094 10:36:04 AM 9967.474 10:56:06 AM 10174.63207 
10:16:07 AM 10302.83835 10:36:09 AM 10205.1 10:56:11 AM 10015.48334 
10:16:12 AM 10131.73564 10:36:14 AM 10227.14 10:56:16 AM 10010.56424 
10:16:17 AM 10169.64497 10:36:19 AM 10428.76 10:56:21 AM 10272.76958 
10:16:22 AM 10367.02125 10:36:24 AM 10234.88 10:56:26 AM 10074.41727 
10:16:27 AM 9925.501665 10:36:29 AM 10172.84 10:56:31 AM 10067.01955 
10:16:32 AM 10286.80914 10:36:34 AM 10112 10:56:36 AM 10207.15113 
10:16:37 AM 10259.95848 10:36:39 AM 10331.86 10:56:41 AM 10242.1292 
10:16:42 AM 10248.70238 10:36:44 AM 10009.41 10:56:46 AM 10257.84996 
10:16:47 AM 9915.624711 10:36:49 AM 10103.6 10:56:51 AM 10208.06092 
10:16:52 AM 10108.81811 10:36:54 AM 10035.93 10:56:56 AM 10386.68759 
10:16:57 AM 10193.77038 10:36:59 AM 10401.29 10:57:01 AM 9897.252711 
10:17:02 AM 10293.73322 10:37:04 AM 10239.42 10:57:06 AM 10329.87478 
10:17:07 AM 10460.06591 10:37:09 AM 10130.14 10:57:11 AM 9863.954791 
10:17:12 AM 10246.35467 10:37:14 AM 10020.86 10:57:16 AM 10213.71372 
10:17:17 AM 10012.33332 10:37:19 AM 10189.33 10:57:21 AM 10264.54364 
10:17:22 AM 10092.17339 10:37:24 AM 10330.78 10:57:26 AM 10386.7454 
10:17:27 AM 10170.58878 10:37:29 AM 10175.82 10:57:31 AM 10120.73314 
10:17:32 AM 10150.7628 10:37:34 AM 10286.48 10:57:36 AM 10319.14158 
10:17:37 AM 10402.43074 10:37:39 AM 10357.13 10:57:41 AM 10072.47961 
10:17:42 AM 10243.29495 10:37:44 AM 10070.65 10:57:46 AM 10338.0001 
10:17:47 AM 10292.40148 10:37:49 AM 10421.27 10:57:51 AM 10021.49775 
10:17:52 AM 10016.57972 10:37:54 AM 10399.34 10:57:56 AM 10239.33742 
10:17:57 AM 10283.02288 10:37:59 AM 10108.93 10:58:01 AM 10136.86379 
10:18:02 AM 10240.36965 10:38:04 AM 10160.99 10:58:06 AM 10195.01467 
10:18:08 AM 10321.08922 10:38:09 AM 10332.36 10:58:11 AM 10381.08991 
10:18:13 AM 10244.86618 10:38:14 AM 10077.17 10:58:16 AM 10250.78785 
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10:18:18 AM 10140.9755 10:38:19 AM 10099.79 10:58:21 AM 10313.9162 
10:18:23 AM 10361.301 10:38:24 AM 10224.02 10:58:26 AM 10110.84192 
10:18:28 AM 9868.319776 10:38:29 AM 10004.87 10:58:31 AM 10063.43269 
10:18:33 AM 10245.81424 10:38:34 AM 10413.71 10:58:36 AM 10321.02835 
10:18:38 AM 10304.05831 10:38:39 AM 10281.78 10:58:41 AM 10413.18927 
10:18:43 AM 10302.51463 10:38:44 AM 10633.08 10:58:46 AM 10238.12289 
10:18:48 AM 10018.70356 10:38:49 AM 10121.73 10:58:51 AM 10318.28074 
10:18:53 AM 10189.7627 10:38:54 AM 10385.53 10:58:56 AM 10216.86956 
10:18:58 AM 10067.85746 10:38:59 AM 10190.3 10:59:01 AM 10119.06164 
10:19:03 AM 10394.94511 10:39:04 AM 10309.09 10:59:06 AM 10350.21676 
10:19:08 AM 10159.12801 10:39:09 AM 10145.1 10:59:11 AM 10111.64064 
10:19:13 AM 10429.96505 10:39:14 AM 10011.88 10:59:16 AM 10264.16257 
10:19:18 AM 10328.38844 10:39:19 AM 9920.854 10:59:21 AM 10233.74587 
10:19:23 AM 10111.13787 10:39:24 AM 10463.32 10:59:26 AM 10136.12953 
10:19:28 AM 10061.01866 10:39:29 AM 10372.57 10:59:31 AM 10072.08472 
10:19:33 AM 10316.57482 10:39:34 AM 10382.86 10:59:36 AM 10255.43684 
10:19:38 AM 10224.6199 10:39:39 AM 10155.06 10:59:41 AM 10239.74843 
10:19:43 AM 10347.46521 10:39:44 AM 10112.78 10:59:46 AM 10461.55765 
10:19:48 AM 9988.422699 10:39:49 AM 10400.63 10:59:51 AM 10222.58428 
10:19:53 AM 10075.97824 10:39:54 AM 10269.34 10:59:56 AM 10183.80991 
10:19:58 AM 10210.31529 10:39:59 AM 10517.79 11:00:01 AM 10112.10601 
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F. Hourly Power Consumption data of all Wi-Fi Access Points: 
TIME 
POWER 
CONSUMPTION 
TIME 
POWER 
CONSUMPTION 
TIME 
POWER 
CONSUMPTION 
10:00:01 AM 30 10:20:03 AM 30 10:40:04 AM 30 
10:00:06 AM 30 10:20:08 AM 30 10:40:09 AM 30 
10:00:11 AM 30 10:20:13 AM 30 10:40:14 AM 30 
10:00:16 AM 30 10:20:18 AM 30 10:40:19 AM 30 
10:00:21 AM 30 10:20:23 AM 30 10:40:24 AM 30 
10:00:26 AM 30 10:20:28 AM 30 10:40:29 AM 30 
10:00:31 AM 30 10:20:33 AM 30 10:40:34 AM 30 
10:00:36 AM 30 10:20:38 AM 30 10:40:39 AM 30 
10:00:41 AM 30 10:20:43 AM 30 10:40:44 AM 30 
10:00:46 AM 30 10:20:48 AM 30 10:40:49 AM 30 
10:00:51 AM 30 10:20:53 AM 30 10:40:54 AM 30 
10:00:56 AM 30 10:20:58 AM 30 10:40:59 AM 30 
10:01:01 AM 30 10:21:03 AM 30 10:41:04 AM 30 
10:01:06 AM 30 10:21:08 AM 30 10:41:09 AM 30 
10:01:11 AM 30 10:21:13 AM 30 10:41:14 AM 30 
10:01:16 AM 30 10:21:18 AM 30 10:41:20 AM 30 
10:01:21 AM 30 10:21:23 AM 30 10:41:25 AM 30 
10:01:26 AM 30 10:21:28 AM 30 10:41:30 AM 30 
10:01:31 AM 30 10:21:33 AM 30 10:41:35 AM 30 
10:01:36 AM 30 10:21:38 AM 30 10:41:40 AM 30 
10:01:41 AM 30 10:21:43 AM 30 10:41:45 AM 30 
10:01:46 AM 30 10:21:48 AM 30 10:41:50 AM 30 
10:01:51 AM 30 10:21:53 AM 30 10:41:55 AM 30 
10:01:56 AM 30 10:21:58 AM 30 10:42:00 AM 30 
10:02:01 AM 30 10:22:03 AM 30 10:42:05 AM 30 
10:02:06 AM 30 10:22:08 AM 30 10:42:10 AM 30 
10:02:11 AM 30 10:22:13 AM 30 10:42:15 AM 30 
10:02:16 AM 30 10:22:18 AM 30 10:42:20 AM 30 
10:02:21 AM 30 10:22:23 AM 30 10:42:25 AM 30 
10:02:26 AM 30 10:22:28 AM 30 10:42:30 AM 30 
10:02:31 AM 30 10:22:33 AM 30 10:42:35 AM 30 
10:02:36 AM 30 10:22:38 AM 30 10:42:40 AM 30 
10:02:41 AM 30 10:22:43 AM 30 10:42:45 AM 30 
10:02:46 AM 30 10:22:48 AM 30 10:42:50 AM 30 
10:02:51 AM 30 10:22:53 AM 30 10:42:55 AM 30 
10:02:56 AM 30 10:22:58 AM 30 10:43:00 AM 30 
10:03:01 AM 30 10:23:03 AM 30 10:43:05 AM 30 
10:03:06 AM 30 10:23:08 AM 30 10:43:10 AM 30 
10:03:11 AM 30 10:23:13 AM 30 10:43:15 AM 30 
10:03:16 AM 30 10:23:18 AM 30 10:43:20 AM 30 
10:03:21 AM 30 10:23:23 AM 30 10:43:25 AM 30 
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10:03:26 AM 30 10:23:28 AM 30 10:43:30 AM 30 
10:03:31 AM 30 10:23:33 AM 30 10:43:35 AM 30 
10:03:36 AM 30 10:23:38 AM 30 10:43:40 AM 30 
10:03:41 AM 30 10:23:43 AM 30 10:43:45 AM 30 
10:03:46 AM 30 10:23:48 AM 30 10:43:50 AM 30 
10:03:51 AM 30 10:23:53 AM 30 10:43:55 AM 30 
10:03:56 AM 30 10:23:58 AM 30 10:44:00 AM 30 
10:04:01 AM 30 10:24:03 AM 30 10:44:05 AM 30 
10:04:06 AM 30 10:24:08 AM 30 10:44:10 AM 30 
10:04:11 AM 30 10:24:13 AM 30 10:44:15 AM 30 
10:04:16 AM 30 10:24:18 AM 30 10:44:20 AM 30 
10:04:21 AM 30 10:24:23 AM 30 10:44:25 AM 30 
10:04:26 AM 30 10:24:28 AM 30 10:44:30 AM 30 
10:04:31 AM 30 10:24:33 AM 30 10:44:35 AM 30 
10:04:36 AM 30 10:24:38 AM 30 10:44:40 AM 30 
10:04:41 AM 30 10:24:43 AM 30 10:44:45 AM 30 
10:04:46 AM 30 10:24:48 AM 30 10:44:50 AM 30 
10:04:51 AM 30 10:24:53 AM 30 10:44:55 AM 30 
10:04:56 AM 30 10:24:58 AM 30 10:45:00 AM 30 
10:05:01 AM 30 10:25:03 AM 30 10:45:05 AM 30 
10:05:06 AM 30 10:25:08 AM 30 10:45:10 AM 30 
10:05:11 AM 30 10:25:13 AM 30 10:45:15 AM 30 
10:05:16 AM 30 10:25:18 AM 30 10:45:20 AM 30 
10:05:21 AM 30 10:25:23 AM 30 10:45:25 AM 30 
10:05:26 AM 30 10:25:28 AM 30 10:45:30 AM 30 
10:05:31 AM 30 10:25:33 AM 30 10:45:35 AM 30 
10:05:36 AM 30 10:25:38 AM 30 10:45:40 AM 30 
10:05:41 AM 30 10:25:43 AM 30 10:45:45 AM 30 
10:05:46 AM 30 10:25:48 AM 30 10:45:50 AM 30 
10:05:51 AM 30 10:25:53 AM 30 10:45:55 AM 30 
10:05:56 AM 30 10:25:58 AM 30 10:46:00 AM 30 
10:06:01 AM 30 10:26:03 AM 30 10:46:05 AM 30 
10:06:06 AM 30 10:26:08 AM 30 10:46:10 AM 30 
10:06:11 AM 30 10:26:13 AM 30 10:46:15 AM 30 
10:06:16 AM 30 10:26:18 AM 30 10:46:20 AM 30 
10:06:21 AM 30 10:26:23 AM 30 10:46:25 AM 30 
10:06:26 AM 30 10:26:28 AM 30 10:46:30 AM 30 
10:06:32 AM 30 10:26:33 AM 30 10:46:35 AM 30 
10:06:37 AM 30 10:26:38 AM 30 10:46:40 AM 30 
10:06:42 AM 30 10:26:43 AM 30 10:46:45 AM 30 
10:06:47 AM 30 10:26:48 AM 30 10:46:50 AM 30 
10:06:52 AM 30 10:26:53 AM 30 10:46:55 AM 30 
10:06:57 AM 30 10:26:58 AM 30 10:47:00 AM 30 
10:07:02 AM 30 10:27:03 AM 30 10:47:05 AM 30 
10:07:07 AM 30 10:27:08 AM 30 10:47:10 AM 30 
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10:07:12 AM 30 10:27:13 AM 30 10:47:15 AM 30 
10:07:17 AM 30 10:27:18 AM 30 10:47:20 AM 30 
10:07:22 AM 30 10:27:23 AM 30 10:47:25 AM 30 
10:07:27 AM 30 10:27:28 AM 30 10:47:30 AM 30 
10:07:32 AM 30 10:27:33 AM 30 10:47:35 AM 30 
10:07:37 AM 30 10:27:38 AM 30 10:47:40 AM 30 
10:07:42 AM 30 10:27:43 AM 30 10:47:45 AM 30 
10:07:47 AM 30 10:27:48 AM 30 10:47:50 AM 30 
10:07:52 AM 30 10:27:53 AM 30 10:47:55 AM 30 
10:07:57 AM 30 10:27:58 AM 30 10:48:00 AM 30 
10:08:02 AM 30 10:28:03 AM 30 10:48:05 AM 30 
10:08:07 AM 30 10:28:08 AM 30 10:48:10 AM 30 
10:08:12 AM 30 10:28:13 AM 30 10:48:15 AM 30 
10:08:17 AM 30 10:28:18 AM 30 10:48:20 AM 30 
10:08:22 AM 30 10:28:23 AM 30 10:48:25 AM 30 
10:08:27 AM 30 10:28:28 AM 30 10:48:30 AM 30 
10:08:32 AM 30 10:28:33 AM 30 10:48:35 AM 30 
10:08:37 AM 30 10:28:38 AM 30 10:48:40 AM 30 
10:08:42 AM 30 10:28:43 AM 30 10:48:45 AM 30 
10:08:47 AM 30 10:28:48 AM 30 10:48:50 AM 30 
10:08:52 AM 30 10:28:53 AM 30 10:48:55 AM 30 
10:08:57 AM 30 10:28:58 AM 30 10:49:00 AM 30 
10:09:02 AM 30 10:29:03 AM 30 10:49:05 AM 30 
10:09:07 AM 30 10:29:08 AM 30 10:49:10 AM 30 
10:09:12 AM 30 10:29:13 AM 30 10:49:15 AM 30 
10:09:17 AM 30 10:29:18 AM 30 10:49:20 AM 30 
10:09:22 AM 30 10:29:23 AM 30 10:49:25 AM 30 
10:09:27 AM 30 10:29:28 AM 30 10:49:30 AM 30 
10:09:32 AM 30 10:29:33 AM 30 10:49:35 AM 30 
10:09:37 AM 30 10:29:38 AM 30 10:49:40 AM 30 
10:09:42 AM 30 10:29:44 AM 30 10:49:45 AM 30 
10:09:47 AM 30 10:29:49 AM 30 10:49:50 AM 30 
10:09:52 AM 30 10:29:54 AM 30 10:49:55 AM 30 
10:09:57 AM 30 10:29:59 AM 30 10:50:00 AM 30 
10:10:02 AM 30 10:30:04 AM 30 10:50:05 AM 30 
10:10:07 AM 30 10:30:09 AM 30 10:50:10 AM 30 
10:10:12 AM 30 10:30:14 AM 30 10:50:15 AM 30 
10:10:17 AM 30 10:30:19 AM 30 10:50:20 AM 30 
10:10:22 AM 30 10:30:24 AM 30 10:50:25 AM 30 
10:10:27 AM 30 10:30:29 AM 30 10:50:30 AM 30 
10:10:32 AM 30 10:30:34 AM 30 10:50:35 AM 30 
10:10:37 AM 30 10:30:39 AM 30 10:50:40 AM 30 
10:10:42 AM 30 10:30:44 AM 30 10:50:45 AM 30 
10:10:47 AM 30 10:30:49 AM 30 10:50:50 AM 30 
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10:10:52 AM 30 10:30:54 AM 30 10:50:55 AM 30 
10:10:57 AM 30 10:30:59 AM 30 10:51:00 AM 30 
10:11:02 AM 30 10:31:04 AM 30 10:51:05 AM 30 
10:11:07 AM 30 10:31:09 AM 30 10:51:10 AM 30 
10:11:12 AM 30 10:31:14 AM 30 10:51:15 AM 30 
10:11:17 AM 30 10:31:19 AM 30 10:51:20 AM 30 
10:11:22 AM 30 10:31:24 AM 30 10:51:25 AM 30 
10:11:27 AM 30 10:31:29 AM 30 10:51:30 AM 30 
10:11:32 AM 30 10:31:34 AM 30 10:51:35 AM 30 
10:11:37 AM 30 10:31:39 AM 30 10:51:40 AM 30 
10:11:42 AM 30 10:31:44 AM 30 10:51:45 AM 30 
10:11:47 AM 30 10:31:49 AM 30 10:51:50 AM 30 
10:11:52 AM 30 10:31:54 AM 30 10:51:55 AM 30 
10:11:57 AM 30 10:31:59 AM 30 10:52:00 AM 30 
10:12:02 AM 30 10:32:04 AM 30 10:52:05 AM 30 
10:12:07 AM 30 10:32:09 AM 30 10:52:10 AM 30 
10:12:12 AM 30 10:32:14 AM 30 10:52:15 AM 30 
10:12:17 AM 30 10:32:19 AM 30 10:52:20 AM 30 
10:12:22 AM 30 10:32:24 AM 30 10:52:25 AM 30 
10:12:27 AM 30 10:32:29 AM 30 10:52:30 AM 30 
10:12:32 AM 30 10:32:34 AM 30 10:52:35 AM 30 
10:12:37 AM 30 10:32:39 AM 30 10:52:40 AM 30 
10:12:42 AM 30 10:32:44 AM 30 10:52:45 AM 30 
10:12:47 AM 30 10:32:49 AM 30 10:52:50 AM 30 
10:12:52 AM 30 10:32:54 AM 30 10:52:56 AM 30 
10:12:57 AM 30 10:32:59 AM 30 10:53:01 AM 30 
10:13:02 AM 30 10:33:04 AM 30 10:53:06 AM 30 
10:13:07 AM 30 10:33:09 AM 30 10:53:11 AM 30 
10:13:12 AM 30 10:33:14 AM 30 10:53:16 AM 30 
10:13:17 AM 30 10:33:19 AM 30 10:53:21 AM 30 
10:13:22 AM 30 10:33:24 AM 30 10:53:26 AM 30 
10:13:27 AM 30 10:33:29 AM 30 10:53:31 AM 30 
10:13:32 AM 30 10:33:34 AM 30 10:53:36 AM 30 
10:13:37 AM 30 10:33:39 AM 30 10:53:41 AM 30 
10:13:42 AM 30 10:33:44 AM 30 10:53:46 AM 30 
10:13:47 AM 30 10:33:49 AM 30 10:53:51 AM 30 
10:13:52 AM 30 10:33:54 AM 30 10:53:56 AM 30 
10:13:57 AM 30 10:33:59 AM 30 10:54:01 AM 30 
10:14:02 AM 30 10:34:04 AM 30 10:54:06 AM 30 
10:14:07 AM 30 10:34:09 AM 30 10:54:11 AM 30 
10:14:12 AM 30 10:34:14 AM 30 10:54:16 AM 30 
10:14:17 AM 30 10:34:19 AM 30 10:54:21 AM 30 
10:14:22 AM 30 10:34:24 AM 30 10:54:26 AM 30 
10:14:27 AM 30 10:34:29 AM 30 10:54:31 AM 30 
10:14:32 AM 30 10:34:34 AM 30 10:54:36 AM 30 
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10:14:37 AM 30 10:34:39 AM 30 10:54:41 AM 30 
10:14:42 AM 30 10:34:44 AM 30 10:54:46 AM 30 
10:14:47 AM 30 10:34:49 AM 30 10:54:51 AM 30 
10:14:52 AM 30 10:34:54 AM 30 10:54:56 AM 30 
10:14:57 AM 30 10:34:59 AM 30 10:55:01 AM 30 
10:15:02 AM 30 10:35:04 AM 30 10:55:06 AM 30 
10:15:07 AM 30 10:35:09 AM 30 10:55:11 AM 30 
10:15:12 AM 30 10:35:14 AM 30 10:55:16 AM 30 
10:15:17 AM 30 10:35:19 AM 30 10:55:21 AM 30 
10:15:22 AM 30 10:35:24 AM 30 10:55:26 AM 30 
10:15:27 AM 30 10:35:29 AM 30 10:55:31 AM 30 
10:15:32 AM 30 10:35:34 AM 30 10:55:36 AM 30 
10:15:37 AM 30 10:35:39 AM 30 10:55:41 AM 30 
10:15:42 AM 30 10:35:44 AM 30 10:55:46 AM 30 
10:15:47 AM 30 10:35:49 AM 30 10:55:51 AM 30 
10:15:52 AM 30 10:35:54 AM 30 10:55:56 AM 30 
10:15:57 AM 30 10:35:59 AM 30 10:56:01 AM 30 
10:16:02 AM 30 10:36:04 AM 30 10:56:06 AM 30 
10:16:07 AM 30 10:36:09 AM 30 10:56:11 AM 30 
10:16:12 AM 30 10:36:14 AM 30 10:56:16 AM 30 
10:16:17 AM 30 10:36:19 AM 30 10:56:21 AM 30 
10:16:22 AM 30 10:36:24 AM 30 10:56:26 AM 30 
10:16:27 AM 30 10:36:29 AM 30 10:56:31 AM 30 
10:16:32 AM 30 10:36:34 AM 30 10:56:36 AM 30 
10:16:37 AM 30 10:36:39 AM 30 10:56:41 AM 30 
10:16:42 AM 30 10:36:44 AM 30 10:56:46 AM 30 
10:16:47 AM 30 10:36:49 AM 30 10:56:51 AM 30 
10:16:52 AM 30 10:36:54 AM 30 10:56:56 AM 30 
10:16:57 AM 30 10:36:59 AM 30 10:57:01 AM 30 
10:17:02 AM 30 10:37:04 AM 30 10:57:06 AM 30 
10:17:07 AM 30 10:37:09 AM 30 10:57:11 AM 30 
10:17:12 AM 30 10:37:14 AM 30 10:57:16 AM 30 
10:17:17 AM 30 10:37:19 AM 30 10:57:21 AM 30 
10:17:22 AM 30 10:37:24 AM 30 10:57:26 AM 30 
10:17:27 AM 30 10:37:29 AM 30 10:57:31 AM 30 
10:17:32 AM 30 10:37:34 AM 30 10:57:36 AM 30 
10:17:37 AM 30 10:37:39 AM 30 10:57:41 AM 30 
10:17:42 AM 30 10:37:44 AM 30 10:57:46 AM 30 
10:17:47 AM 30 10:37:49 AM 30 10:57:51 AM 30 
10:17:52 AM 30 10:37:54 AM 30 10:57:56 AM 30 
10:17:57 AM 30 10:37:59 AM 30 10:58:01 AM 30 
10:18:02 AM 30 10:38:04 AM 30 10:58:06 AM 30 
10:18:08 AM 30 10:38:09 AM 30 10:58:11 AM 30 
10:18:13 AM 30 10:38:14 AM 30 10:58:16 AM 30 
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10:18:18 AM 30 10:38:19 AM 30 10:58:21 AM 30 
10:18:23 AM 30 10:38:24 AM 30 10:58:26 AM 30 
10:18:28 AM 30 10:38:29 AM 30 10:58:31 AM 30 
10:18:33 AM 30 10:38:34 AM 30 10:58:36 AM 30 
10:18:38 AM 30 10:38:39 AM 30 10:58:41 AM 30 
10:18:43 AM 30 10:38:44 AM 30 10:58:46 AM 30 
10:18:48 AM 30 10:38:49 AM 30 10:58:51 AM 30 
10:18:53 AM 30 10:38:54 AM 30 10:58:56 AM 30 
10:18:58 AM 30 10:38:59 AM 30 10:59:01 AM 30 
10:19:03 AM 30 10:39:04 AM 30 10:59:06 AM 30 
10:19:08 AM 30 10:39:09 AM 30 10:59:11 AM 30 
10:19:13 AM 30 10:39:14 AM 30 10:59:16 AM 30 
10:19:18 AM 30 10:39:19 AM 30 10:59:21 AM 30 
10:19:23 AM 30 10:39:24 AM 30 10:59:26 AM 30 
10:19:28 AM 30 10:39:29 AM 30 10:59:31 AM 30 
10:19:33 AM 30 10:39:34 AM 30 10:59:36 AM 30 
10:19:38 AM 30 10:39:39 AM 30 10:59:41 AM 30 
10:19:43 AM 30 10:39:44 AM 30 10:59:46 AM 30 
10:19:48 AM 30 10:39:49 AM 30 10:59:51 AM 30 
10:19:53 AM 30 10:39:54 AM 30 10:59:56 AM 30 
10:19:58 AM 30 10:39:59 AM 30 11:00:01 AM 30 
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G. Hourly Power Consumption data of all Printers: 
TIME 
POWER 
CONSUMPTION 
TIME 
POWER 
CONSUMPTION 
TIME 
POWER 
CONSUMPTION 
10:00:01 AM 689 10:20:03 AM 432 10:40:04 AM 675.7 
10:00:06 AM 2159 10:20:08 AM 821 10:40:09 AM 796.1 
10:00:11 AM 658 10:20:13 AM 637.7 10:40:14 AM 919.1 
10:00:16 AM 687 10:20:18 AM 1241 10:40:19 AM 96 
10:00:21 AM 724 10:20:23 AM 795.7 10:40:24 AM 762.7 
10:00:26 AM 2353.7 10:20:28 AM 2323.7 10:40:29 AM 859 
10:00:31 AM 1229.7 10:20:33 AM 2373 10:40:34 AM 2865.7 
10:00:36 AM 2762 10:20:38 AM 71.8 10:40:39 AM 2906.7 
10:00:41 AM 1282 10:20:43 AM 1237.7 10:40:44 AM 1709 
10:00:46 AM 1353.7 10:20:48 AM 3304 10:40:49 AM 109.8 
10:00:51 AM 162.7 10:20:53 AM 3345 10:40:54 AM 1114 
10:00:56 AM 1732.7 10:20:58 AM 679.7 10:40:59 AM 1709 
10:01:01 AM 834.1 10:21:03 AM 608 10:41:04 AM 1035 
10:01:06 AM 790.1 10:21:08 AM 2315.7 10:41:09 AM 646.7 
10:01:11 AM 646.7 10:21:13 AM 1720.7 10:41:14 AM 1556.7 
10:01:16 AM 2956 10:21:18 AM 712.1 10:41:20 AM 332.7 
10:01:21 AM 1015 10:21:23 AM 845 10:41:25 AM 821 
10:01:26 AM 1744 10:21:28 AM 1060.1 10:41:30 AM 1709 
10:01:31 AM 1744 10:21:33 AM 2754 10:41:35 AM 1164 
10:01:36 AM 382 10:21:38 AM 608 10:41:40 AM 700.8 
10:01:41 AM 687.7 10:21:43 AM 1747 10:41:45 AM 1340.1 
10:01:46 AM 771 10:21:48 AM 882.7 10:41:50 AM 790.1 
10:01:51 AM 2671 10:21:53 AM 3456.7 10:41:55 AM 1234 
10:01:56 AM 1237.7 10:21:58 AM 2282.7 10:42:00 AM 2712 
10:02:01 AM 1118 10:22:03 AM 699 10:42:05 AM 689 
10:02:06 AM 1241 10:22:08 AM 737.8 10:42:10 AM 749.1 
10:02:11 AM 2885 10:22:13 AM 96 10:42:15 AM 2315.7 
10:02:16 AM 1035 10:22:18 AM 2865.7 10:42:20 AM 108 
10:02:21 AM 96.7 10:22:23 AM 2712 10:42:25 AM 608 
10:02:26 AM 1707.8 10:22:28 AM 2373 10:42:30 AM 1732.7 
10:02:31 AM 932.7 10:22:33 AM 2259 10:42:35 AM 46.7 
10:02:36 AM 1085 10:22:38 AM 1770.7 10:42:40 AM 1782 
10:02:41 AM 1937.1 10:22:43 AM 382 10:42:45 AM 1720.7 
10:02:46 AM 1535 10:22:48 AM 1241 10:42:50 AM 134.7 
10:02:51 AM 601 10:22:53 AM 633.1 10:42:55 AM 2171 
10:02:56 AM 1527 10:22:58 AM 1362 10:43:00 AM 973 
10:03:01 AM 2696.1 10:23:03 AM 573 10:43:05 AM 749.1 
10:03:06 AM 1744 10:23:08 AM 58 10:43:10 AM 2209 
10:03:11 AM 795.7 10:23:13 AM 1400 10:43:15 AM 121.1 
10:03:16 AM 2365 10:23:18 AM 1707.8 10:43:20 AM 3383 
10:03:21 AM 2282.7 10:23:23 AM 535 10:43:25 AM 46.7 
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10:03:26 AM 2877 10:23:28 AM 986.8 10:43:30 AM 224 
10:03:31 AM 1340.1 10:23:33 AM 2750 10:43:35 AM 2184.1 
10:03:36 AM 2171 10:23:38 AM 2353.7 10:43:40 AM 1744 
10:03:41 AM 523 10:23:43 AM 523 10:43:45 AM 2259 
10:03:46 AM 841.7 10:23:48 AM 1676 10:43:50 AM 601 
10:03:51 AM 1237.7 10:23:53 AM 1003.7 10:43:55 AM 382.7 
10:03:56 AM 691 10:23:58 AM 1719.1 10:44:00 AM 1187.7 
10:04:01 AM 121.1 10:24:03 AM 108 10:44:05 AM 1784 
10:04:06 AM 2365 10:24:08 AM 977 10:44:10 AM 1217.1 
10:04:11 AM 523 10:24:13 AM 633.1 10:44:15 AM 1782 
10:04:16 AM 753.7 10:24:18 AM 187.8 10:44:20 AM 134.7 
10:04:21 AM 935 10:24:23 AM 212.7 10:44:25 AM 2823.7 
10:04:26 AM 833.7 10:24:28 AM 84.7 10:44:30 AM 596.7 
10:04:31 AM 2671 10:24:33 AM 749.1 10:44:35 AM 1282 
10:04:36 AM 83.1 10:24:38 AM 985 10:44:40 AM 1682.7 
10:04:41 AM 548.1 10:24:43 AM 1747 10:44:45 AM 2792 
10:04:46 AM 1241 10:24:48 AM 1668 10:44:50 AM 1164 
10:04:51 AM 795.7 10:24:53 AM 1156 10:44:55 AM 2310.1 
10:04:56 AM 2848.8 10:24:58 AM 1770.7 10:45:00 AM 3304 
10:05:01 AM 1527 10:25:03 AM 3262 10:45:05 AM 729 
10:05:06 AM 691 10:25:08 AM 1770.7 10:45:10 AM 2865.7 
10:05:11 AM 1357 10:25:13 AM 2877 10:45:15 AM 859 
10:05:16 AM 1424.7 10:25:18 AM 96.7 10:45:20 AM 83.1 
10:05:21 AM 1709 10:25:23 AM 809 10:45:25 AM 1164 
10:05:26 AM 1398 10:25:28 AM 2282.7 10:45:30 AM 83.1 
10:05:31 AM 658 10:25:33 AM 1668 10:45:35 AM 2373 
10:05:36 AM 1568 10:25:38 AM 2944.7 10:45:40 AM 737 
10:05:41 AM 2171 10:25:43 AM 1668 10:45:45 AM 134.7 
10:05:46 AM 1694 10:25:48 AM 1523.7 10:45:50 AM 679.7 
10:05:51 AM 1747 10:25:53 AM 1357 10:45:55 AM 121.1 
10:05:56 AM 3287.1 10:25:58 AM 664.1 10:46:00 AM 965.7 
10:06:01 AM 1782 10:26:03 AM 2956 10:46:05 AM 1568 
10:06:06 AM 2877 10:26:08 AM 3262 10:46:10 AM 1015 
10:06:11 AM 649 10:26:13 AM 3895 10:46:15 AM 237.1 
10:06:16 AM 83.1 10:26:18 AM 2171 10:46:20 AM 1085 
10:06:21 AM 1473.7 10:26:23 AM 1241 10:46:25 AM 46.7 
10:06:26 AM 2257.8 10:26:28 AM 1510.1 10:46:30 AM 3383 
10:06:32 AM 649 10:26:33 AM 2323.7 10:46:35 AM 1320 
10:06:37 AM 357.8 10:26:38 AM 2877 10:46:40 AM 1229.7 
10:06:42 AM 2159 10:26:43 AM 2792 10:46:45 AM 2121 
10:06:47 AM 1676 10:26:48 AM 2944.7 10:46:50 AM 1151 
10:06:52 AM 2848.8 10:26:53 AM 1398 10:46:55 AM 1744 
10:06:57 AM 1527 10:26:58 AM 1676 10:47:00 AM 2918 
10:07:02 AM 1757.1 10:27:03 AM 649 10:47:05 AM 1272 
10:07:07 AM 2721 10:27:08 AM 1707.8 10:47:10 AM 1912 
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10:07:12 AM 2121 10:27:13 AM 2823.7 10:47:15 AM 1668 
10:07:17 AM 2118 10:27:18 AM 2146.1 10:47:20 AM 1948 
10:07:22 AM 1365 10:27:23 AM 2365 10:47:25 AM 535 
10:07:27 AM 771 10:27:28 AM 737 10:47:30 AM 1249 
10:07:32 AM 1556.7 10:27:33 AM 2375 10:47:35 AM 608 
10:07:37 AM 2171 10:27:38 AM 225.8 10:47:40 AM 2800 
10:07:42 AM 1229.7 10:27:43 AM 1085 10:47:45 AM 1280 
10:07:47 AM 2327 10:27:48 AM 1187.7 10:47:50 AM 2159 
10:07:52 AM 162.7 10:27:53 AM 96.7 10:47:55 AM 1747 
10:07:57 AM 717.7 10:27:58 AM 2269.1 10:48:00 AM 1139.1 
10:08:02 AM 679.7 10:28:03 AM 1241 10:48:05 AM 2873.7 
10:08:07 AM 1962 10:28:08 AM 1241 10:48:10 AM 725.7 
10:08:12 AM 2184.1 10:28:13 AM 1229.7 10:48:15 AM 1320 
10:08:17 AM 2373 10:28:18 AM 3304 10:48:20 AM 510.1 
10:08:22 AM 2906.7 10:28:23 AM 1732 10:48:25 AM 1556.7 
10:08:27 AM 2259 10:28:28 AM 2365 10:48:30 AM 573 
10:08:32 AM 548.1 10:28:33 AM 724 10:48:35 AM 658 
10:08:37 AM 1515.7 10:28:38 AM 1719.1 10:48:40 AM 1011.7 
10:08:42 AM 1668 10:28:43 AM 1747 10:48:45 AM 749.1 
10:08:47 AM 2159 10:28:48 AM 712.1 10:48:50 AM 1386.7 
10:08:52 AM 833.7 10:28:53 AM 1126 10:48:55 AM 1201 
10:08:57 AM 2171 10:28:58 AM 2353.7 10:49:00 AM 973.7 
10:09:02 AM 633.1 10:29:03 AM 853 10:49:05 AM 1719.1 
10:09:07 AM 821 10:29:08 AM 1782 10:49:10 AM 71.8 
10:09:12 AM 332.7 10:29:13 AM 637.7 10:49:15 AM 1720.7 
10:09:17 AM 2696.1 10:29:18 AM 608 10:49:20 AM 108 
10:09:22 AM 1237.7 10:29:23 AM 1118 10:49:25 AM 162.7 
10:09:27 AM 1241 10:29:28 AM 1954 10:49:30 AM 1770.7 
10:09:32 AM 1770.7 10:29:33 AM 1241 10:49:35 AM 626.1 
10:09:37 AM 2171 10:29:38 AM 394 10:49:40 AM 1357 
10:09:42 AM 2118 10:29:44 AM 1101.1 10:49:45 AM 1003.7 
10:09:47 AM 1320 10:29:49 AM 2269.1 10:49:50 AM 2244 
10:09:52 AM 853 10:29:54 AM 1118 10:49:55 AM 2315.7 
10:09:57 AM 737 10:29:59 AM 382 10:50:00 AM 1450 
10:10:02 AM 833.7 10:30:04 AM 2335 10:50:05 AM 1936.7 
10:10:07 AM 762.7 10:30:09 AM 2375 10:50:10 AM 432 
10:10:12 AM 1863 10:30:14 AM 1709 10:50:15 AM 932.7 
10:10:17 AM 753.7 10:30:19 AM 2956 10:50:20 AM 1187.7 
10:10:22 AM 146 10:30:24 AM 109.8 10:50:25 AM 1732.7 
10:10:27 AM 1340.1 10:30:29 AM 1954 10:50:30 AM 679.7 
10:10:32 AM 2877 10:30:34 AM 809 10:50:35 AM 687 
10:10:37 AM 1101.1 10:30:39 AM 2754 10:50:40 AM 1832 
10:10:42 AM 83.1 10:30:44 AM 344 10:50:45 AM 1241 
10:10:47 AM 46.7 10:30:49 AM 3312 10:50:50 AM 699 
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10:10:52 AM 651 10:30:54 AM 96.7 10:50:55 AM 1035 
10:10:57 AM 2823.7 10:30:59 AM 3895 10:51:00 AM 2171 
10:11:02 AM 2800 10:31:04 AM 2184.1 10:51:05 AM 1241 
10:11:07 AM 2118 10:31:09 AM 1832 10:51:10 AM 1126 
10:11:12 AM 3895 10:31:14 AM 134.7 10:51:15 AM 1280 
10:11:17 AM 394 10:31:19 AM 510.1 10:51:20 AM 3287.1 
10:11:22 AM 2298.8 10:31:24 AM 1321 10:51:25 AM 729 
10:11:27 AM 712.1 10:31:29 AM 1709 10:51:30 AM 821 
10:11:32 AM 2285 10:31:34 AM 1744 10:51:35 AM 658 
10:11:37 AM 420.7 10:31:39 AM 2671 10:51:40 AM 134.7 
10:11:42 AM 1732 10:31:44 AM 3456.7 10:51:45 AM 977 
10:11:47 AM 1242 10:31:49 AM 395.8 10:51:50 AM 262 
10:11:52 AM 2294 10:31:54 AM 621.8 10:51:55 AM 199.1 
10:11:57 AM 2721 10:31:59 AM 1767.1 10:52:00 AM 1015 
10:12:02 AM 679.7 10:32:04 AM 146 10:52:05 AM 121.1 
10:12:07 AM 664.1 10:32:09 AM 1241 10:52:10 AM 1118 
10:12:12 AM 146 10:32:14 AM 1912 10:52:15 AM 510.1 
10:12:17 AM 1272 10:32:19 AM 2800 10:52:20 AM 548.1 
10:12:22 AM 658 10:32:24 AM 1442 10:52:25 AM 1060.1 
10:12:27 AM 882.7 10:32:29 AM 1404 10:52:30 AM 2171 
10:12:32 AM 370.7 10:32:34 AM 1156 10:52:35 AM 212.7 
10:12:37 AM 1523.7 10:32:39 AM 1732.7 10:52:40 AM 2146.1 
10:12:42 AM 1404 10:32:44 AM 2184.1 10:52:45 AM 162.7 
10:12:47 AM 2184.1 10:32:49 AM 407.1 10:52:50 AM 224 
10:12:52 AM 1732 10:32:54 AM 1782 10:52:56 AM 199.1 
10:12:57 AM 1757.1 10:32:59 AM 1404 10:53:01 AM 2171 
10:13:02 AM 2353.7 10:33:04 AM 2285 10:53:06 AM 2121 
10:13:07 AM 907.8 10:33:09 AM 1234 10:53:11 AM 646.7 
10:13:12 AM 1249 10:33:14 AM 1709 10:53:16 AM 807 
10:13:17 AM 699 10:33:19 AM 84.7 10:53:21 AM 1224.1 
10:13:22 AM 960.1 10:33:24 AM 1767.1 10:53:26 AM 2232.7 
10:13:27 AM 1199 10:33:29 AM 791.7 10:53:31 AM 1594.7 
10:13:32 AM 1694 10:33:34 AM 2121 10:53:36 AM 109.8 
10:13:37 AM 724 10:33:39 AM 2877 10:53:41 AM 2294 
10:13:42 AM 1676 10:33:44 AM 2671 10:53:46 AM 1357 
10:13:47 AM 2737.1 10:33:49 AM 3304 10:53:51 AM 809 
10:13:52 AM 795.7 10:33:54 AM 2232.7 10:53:56 AM 1353.7 
10:13:57 AM 796.1 10:33:59 AM 2353.7 10:54:01 AM 737 
10:14:02 AM 2257.8 10:34:04 AM 1156 10:54:06 AM 691 
10:14:07 AM 1118 10:34:09 AM 1353.7 10:54:11 AM 2159 
10:14:12 AM 1353.7 10:34:14 AM 2336.8 10:54:16 AM 1035 
10:14:17 AM 96.7 10:34:19 AM 2762 10:54:21 AM 749.1 
10:14:22 AM 1825 10:34:24 AM 944 10:54:26 AM 344 
10:14:27 AM 1320 10:34:29 AM 2860.1 10:54:31 AM 108 
10:14:32 AM 2294 10:34:34 AM 3468 10:54:36 AM 3456.7 
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10:14:37 AM 859 10:34:39 AM 2877 10:54:41 AM 1085 
10:14:42 AM 2721 10:34:44 AM 370.7 10:54:46 AM 2877 
10:14:47 AM 3287.1 10:34:49 AM 646.7 10:54:51 AM 1962 
10:14:52 AM 1023 10:34:54 AM 1126 10:54:56 AM 729 
10:14:57 AM 58 10:34:59 AM 1270.7 10:55:01 AM 71.8 
10:15:02 AM 1085 10:35:04 AM 1744 10:55:06 AM 344 
10:15:07 AM 637.7 10:35:09 AM 1255.1 10:55:11 AM 96.7 
10:15:12 AM 2171 10:35:14 AM 2121 10:55:16 AM 679.7 
10:15:17 AM 134.7 10:35:19 AM 2365 10:55:21 AM 2800 
10:15:22 AM 2671 10:35:24 AM 382.7 10:55:26 AM 2159 
10:15:27 AM 1948 10:35:29 AM 675.7 10:55:31 AM 986.8 
10:15:32 AM 1114 10:35:34 AM 2373 10:55:36 AM 977 
10:15:37 AM 1345.7 10:35:39 AM 1527 10:55:41 AM 1694 
10:15:42 AM 1282 10:35:44 AM 1101.1 10:55:46 AM 1345.7 
10:15:47 AM 2171 10:35:49 AM 262 10:55:51 AM 1118 
10:15:52 AM 1757.1 10:35:54 AM 2269.1 10:55:56 AM 639 
10:15:57 AM 2762 10:35:59 AM 332.7 10:56:01 AM 2244 
10:16:02 AM 1832 10:36:04 AM 1510.1 10:56:06 AM 146 
10:16:07 AM 2754 10:36:09 AM 1320 10:56:11 AM 2209 
10:16:12 AM 1353.7 10:36:14 AM 420.7 10:56:16 AM 833.7 
10:16:17 AM 2877 10:36:19 AM 833.7 10:56:21 AM 1270.7 
10:16:22 AM 1085 10:36:24 AM 753.7 10:56:26 AM 2336.8 
10:16:27 AM 1510.1 10:36:29 AM 146 10:56:31 AM 1320 
10:16:32 AM 46.7 10:36:34 AM 1282 10:56:36 AM 626.1 
10:16:37 AM 2956 10:36:39 AM 1365 10:56:41 AM 1353.7 
10:16:42 AM 2800 10:36:44 AM 573 10:56:46 AM 1523.7 
10:16:47 AM 795.7 10:36:49 AM 1126 10:56:51 AM 2244 
10:16:52 AM 651 10:36:54 AM 2209 10:56:56 AM 679.7 
10:16:57 AM 1234 10:36:59 AM 2259 10:57:01 AM 2353.7 
10:17:02 AM 2282.7 10:37:04 AM 834.1 10:57:06 AM 2885 
10:17:07 AM 535 10:37:09 AM 1912 10:57:11 AM 1387.1 
10:17:12 AM 1676 10:37:14 AM 108 10:57:16 AM 675.7 
10:17:17 AM 687.7 10:37:19 AM 2545 10:57:21 AM 121.1 
10:17:22 AM 1400 10:37:24 AM 633.1 10:57:26 AM 803.7 
10:17:27 AM 1192 10:37:29 AM 753.7 10:57:31 AM 2873.7 
10:17:32 AM 1668 10:37:34 AM 1744 10:57:36 AM 2348.1 
10:17:37 AM 790.1 10:37:39 AM 1176.1 10:57:41 AM 1744 
10:17:42 AM 1745.8 10:37:44 AM 108 10:57:46 AM 1412 
10:17:47 AM 725.7 10:37:49 AM 1784 10:57:51 AM 1535 
10:17:52 AM 3468 10:37:54 AM 1832 10:57:56 AM 3383 
10:17:57 AM 1732.7 10:37:59 AM 1523.7 10:58:01 AM 2873.7 
10:18:02 AM 121.1 10:38:04 AM 2865.7 10:58:06 AM 1594.7 
10:18:08 AM 1515.7 10:38:09 AM 369.1 10:58:11 AM 121.1 
10:18:13 AM 2792 10:38:14 AM 803 10:58:16 AM 357.8 
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10:18:18 AM 596.7 10:38:19 AM 96.7 10:58:21 AM 1744 
10:18:23 AM 778.8 10:38:24 AM 3345 10:58:26 AM 687.7 
10:18:28 AM 2315.7 10:38:29 AM 662.8 10:58:31 AM 1320 
10:18:33 AM 2106.7 10:38:34 AM 573 10:58:36 AM 382 
10:18:38 AM 1515.7 10:38:39 AM 1523.7 10:58:41 AM 1720.7 
10:18:43 AM 162.7 10:38:44 AM 1118 10:58:46 AM 1770.7 
10:18:48 AM 2171 10:38:49 AM 2121 10:58:51 AM 225.8 
10:18:53 AM 626.1 10:38:54 AM 674.1 10:58:56 AM 1937.1 
10:18:58 AM 737 10:38:59 AM 3304 10:59:01 AM 1732 
10:19:03 AM 1003.7 10:39:04 AM 2323 10:59:06 AM 1732.7 
10:19:08 AM 200.7 10:39:09 AM 109.8 10:59:11 AM 1249 
10:19:13 AM 1280 10:39:14 AM 1832 10:59:16 AM 1424.7 
10:19:18 AM 2721 10:39:19 AM 2800 10:59:21 AM 2146.1 
10:19:23 AM 687.7 10:39:24 AM 1249 10:59:26 AM 2696.1 
10:19:28 AM 771 10:39:29 AM 3468 10:59:31 AM 535 
10:19:33 AM 821 10:39:34 AM 807 10:59:36 AM 3304 
10:19:38 AM 894 10:39:39 AM 2877 10:59:41 AM 1651.1 
10:19:43 AM 803.7 10:39:44 AM 973.7 10:59:46 AM 944 
10:19:48 AM 535 10:39:49 AM 1954 10:59:51 AM 1995 
10:19:53 AM 1035 10:39:54 AM 535 10:59:56 AM 2750 
10:19:58 AM 1241 10:39:59 AM 845 11:00:01 AM 237.1 
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H. Mobile Application’s code: 
<!DOCTYPE html>  
<html>  
<head>  
<title>REM_app</title>  
<meta name="viewport" content="width=device-width, initial-scale=1">  
<link href="http://code.jquery.com/mobile/latest/jquery.mobile.min.css" rel="stylesheet" type="text/css" /> 
<script type="text/javascript" src="http://code.jquery.com/jquery-1.6.2.min.js"></script> 
<script type="text/javascript" src="http://code.jquery.com/mobile/latest/jquery.mobile.min.js"></script> 
<script src="RGraph/libraries/RGraph.common.core.js" ></script>  
<script src="RGraph/libraries/RGraph.common.adjusting.js" ></script>  
<script src="RGraph/libraries/RGraph.common.effects.js" ></script>  
<script src="RGraph/libraries/RGraph.common.context.js" ></script>  
<script src="RGraph/libraries/RGraph.common.annotate.js" ></script>  
<script src="RGraph/libraries/RGraph.common.tooltips.js" ></script>  
<script src="RGraph/libraries/RGraph.common.zoom.js" ></script>  
<script src="RGraph/libraries/RGraph.common.resizing.js" ></script>  
<script src="RGraph/libraries/RGraph.hbar.js" ></script>  
<script src="RGraph/libraries/RGraph.meter.js" ></script>  
<script src="RGraph/libraries/RGraph.bar.js" ></script>  
<style type="text/css"> 
.custom_header{padding:1px; text-align:center; color:grey;} 
.custom_header h1 {font-size:20px;} 
.custom_header h2 {font-size:10px;} 
</style> 
</head>  
<body> 
<!--HOME PAGE--> 
<div data-role="page" id="home"> 
<div data-role="header"><div class="custom_header"><h1>Remote Energy Monitoring</h1></div></div><!-- 
/header --> 
<div data-role="content"> 
<ul data-role="listview" data-theme="a"> 
<li><a href="#Total_System">Total System</a><p>Current Power Consumption</p></li> 
<li><a href="#Servers">Servers</a><p>Current Power Consumption</p></li> 
<li><a href="#PCs">PCs</a><p>Current Power Consumption</p></li> 
<li><a href="#WiFi_Access_Points">Wi-Fi Access Points</a><p>Current Power Consumption</p></li> 
<li><a href="#Routers-Switches">Routers/Switches</a><p>Current Power Consumption</p></li> 
<li><a href="#Printers">Printers</a><p>Current Power Consumption</p></li> 
<li><a href="#Call_Manager">Call Manager</a><p>Current Power Consumption</p></li> 
</ul> 
</div><!-- /content --> 
<div data-role="footer"><div class="custom_header"><h2>Powered by: IHU, SPACE HEL-
LAS</h2></div></div><!-- /footer --> 
</div><!-- /HOME PAGE --> 
<!--TOTAL SYSTEM PAGE--> 
<div data-role="page" id="Total_System"> 
<script type="text/javascript" src="Remdokjs.js"></script> 
<div data-role="header"> 
<a href="#home" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1><p>Total System's Current Power Consump-
tion</p></div> 
</div><!-- /header -->   
<script type="text/javascript"> 
var pc; 
$(document).ready(function(){ 
$.ajax({ 
type: "GET", 
url: "total_system.xml", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('current').each(function(){ 
pc= $(this).attr('pc'); 
$('#labelt').append("The current Power Consumption of the system is:  " + pc + "W"); 
$('#Total_System').live('pageshow', function () {drawChart1 (pc);});});}});}); 
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function drawChart1 (power1){ 
var meter1 = new RGraph.Meter('meter1', 0, 22106, power1);             
meter1.Set('chart.labels.position', 'inside'); 
meter1.Set('chart.title', "TOTAL SYSTEM"); 
meter1.Set('chart.title.vpos', 0.5); 
meter1.Set('chart.title.color', 'black'); 
meter1.Set('chart.green.color', 'red'); 
meter1.Set('chart.yellow.color', 'yellow');  
meter1.Set('chart.red.color', 'blue'); 
meter1.Set('chart.border', false); 
meter1.Set('chart.needle.linewidth', 5); 
meter1.Set('chart.needle.tail', true); 
meter1.Set('chart.tickmarks.big.num', 0); 
meter1.Set('chart.tickmarks.small.num', 0); 
meter1.Set('chart.segment.radius.start', 100); 
meter1.Set('chart.needle.radius', 80); 
meter1.Set('chart.needle.linewidth', 2); 
meter1.Set('chart.linewidth.segments', 15); 
meter1.Set('chart.strokestyle', 'white'); 
meter1.Set('chart.text.size', 10); 
meter1.Set('chart.Shadow', true); 
meter1.Draw(); 
RGraph.Effects.Meter.Grow(meter1, {'frames': 30});} 
</script>  
<div data-role="content"><canvas id="meter1" width="600" height="280"></canvas> <div 
id="labelt"></div></div> 
<div data-role="navbar"> 
<ul><li><a href="#Historyts" data-role="button" data-theme="a">View History</a></li></ul> 
</div> 
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div></div><!-- /footer --> 
</div><!--/page --> 
<!--TOTAL SYSTEM HISTORY--> 
<div data-role="page" id="Historyts"> 
<div data-role="header"> 
<a data-rel="back" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1><p>Total System's Power Consumption Statis-
tics</p></div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a id="ht1b" href="#ht1" data-role="button" data-theme="a">1h</a></li> 
<li><a id="dt1b" href="#dt1" data-role="button" data-theme="a">1d</a></li> 
<li><a id="wt1b" href="#wt1" data-role="button" data-theme="a">1w</a></li> 
<li><a id="mt1b" href="#mt1" data-role="button" data-theme="a">1m</a></li> 
<li><a id="yt1b" href="#yt1" data-role="button" data-theme="a">1y</a></li></ul> 
</div> 
<div data-role="content"><canvas id="meter" width="600" height="250"></canvas> 
<p>Choose the period you are interested in</p></div><!-- /content -->           
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --> 
</div><!-- /TOTAL SYSTEM HISTORY page --> 
<!--1htpage--> 
<div data-role="page" id="ht1"> 
<div data-role="header"> 
<a href="#Total_System" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"> 
<h1>Remote Energy Monitoring</h1> 
<p>Total System's Power Consumption Statistics</p> 
</div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a id="ht1b" href="#ht1" data-transition="pop" data-role="button" data-theme="b">1h</a></li> 
<li><a id="dt1b" href="#dt1" data-role="button" data-theme="a">1d</a></li> 
<li><a id="wt1b" href="#wt1" data-role="button" data-theme="a">1w</a></li> 
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<li><a id="mt1b" href="#mt1" data-role="button" data-theme="a">1m</a></li> 
<li><a id="yt1b" href="#yt1" data-role="button" data-theme="a">1y</a></li></ul> 
</div> 
<script type="text/javascript"> 
$(document).ready(function(){ 
var hpc = new Array(); 
var minute = new Array(); 
$.ajax({ 
type: "GET", 
url: "total_system.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('hourly').each(function(){ 
hpc.push($(this).attr('hpc')); 
minute.push($(this).find('minute').text()); 
$('#ht1').live('pageshow', function () { drawChartht(hpc, minute);  });});}});}); 
function drawChartht(powerht, timeht){var meterht = new RGraph.Bar('meterht', [powerht]); 
meterht.Set('chart.units.post', 'W'); 
meterht.Set('chart.background.grid.autofit.align', true); 
meterht.Set('chart.ymax', 21100); 
meterht.Set('chart.gutter.left', 170); 
meterht.Set('chart.colors', ['grey']); 
meterht.Set('chart.title', 'Hourly Power Consumption'); 
meterht.Set('chart.labels', timeht); 
meterht.Draw();} 
</script> 
<div data-role="content"><canvas id="meterht" width="600" height="300"></canvas></div>         
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --> 
</div><!-- /1htpage --> 
<!--1dtpage--> 
 <div data-role="page" id="dt1"> 
<div data-role="header"> 
<a href="#Total_System" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"> 
<h1>Remote Energy Monitoring</h1><p>Total System's Power Consumption Statistics</p></div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a id="ht1b" href="#ht1" data-role="button" data-theme="a">1h</a></li> 
<li><a id="dt1b" href="#dt1" data-role="button" data-theme="b">1d</a></li> 
<li><a id="wt1b" href="#wt1" data-role="button" data-theme="a">1w</a></li> 
<li><a id="mt1b" href="#mt1" data-role="button" data-theme="a">1m</a></li> 
<li><a id="yt1b" href="#yt1" data-role="button" data-theme="a">1y</a></li></ul> 
</div> 
<div data-role="content"><canvas id="meterdt" width="600" height="300"></canvas></div><!-- /content -->    
<script type="text/javascript"> 
$(document).ready (function(){ 
var dpc = new Array(); 
var hour = new Array(); 
$.ajax({ 
type: "GET", 
url: "total_system.xml", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('daily').each(function(){ 
dpc.push($(this).attr('dpc')); 
hour.push($(this).find('hour').text()); 
$('#dt1').live('pageshow', function () { drawChartdt(dpc, hour);  });});}});}); 
function drawChartdt(powerdt, timedt){var meterdt = new RGraph.Bar('meterdt', [powerdt]); 
meterdt.Set('chart.units.post', 'W'); 
meterdt.Set('chart.background.grid.autofit.align', true); 
meterdt.Set('chart.ymax', 21100); 
meterdt.Set('chart.gutter.left', 170); 
meterdt.Set('chart.colors', ['grey']); 
meterdt.Set('chart.title', 'Daily Power Consumption'); 
meterdt.Set('chart.labels', timedt); 
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meterdt.Draw();} 
</script>     
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --> 
</div><!-- /1dtpage --> 
<!--1wtpage--> 
<div data-role="page" id="wt1"> 
<div data-role="header"> 
<a href="#Total_System" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"> 
<h1>Remote Energy Monitoring</h1><p>Total System's Power Consumption Statistics</p></div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#ht1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dt1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wt1" data-role="button" data-theme="b">1w</a></li> 
<li><a href="#mt1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yt1" data-role="button" data-theme="a">1y</a></li></ul> 
</div> 
<div data-role="content"><canvas id="meterwt" width="600" height="300"></canvas></div><!-- /content -->   
<script type="text/javascript"> 
$(document).ready(function(){ 
var tpcw = new Array(); 
var tday = new Array(); 
$.ajax({ 
type: "GET", 
url: "total_system.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('weekly').each(function(){ 
tpcw.push($(this).attr('wpc')); 
tday.push($(this).find('day').text()); 
$('#wt1').live('pageshow', function () { drawChartwt (tpcw, tday);  });});}});}); 
function drawChartwt (powerwt, timewt){var meterwt = new RGraph.Bar('meterwt', [powerwt]); 
meterwt.Set('chart.units.post', 'W'); 
meterwt.Set('chart.background.grid.autofit.align', true); 
meterwt.Set('chart.ymax', 21100); 
meterwt.Set('chart.gutter.left', 170); 
meterwt.Set('chart.colors', ['grey']); 
meterwt.Set('chart.title', 'Weekly Power Consumption'); 
meterwt.Set('chart.labels', timewt); 
meterwt.Draw();} 
</script> 
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --> 
</div><!-- /1wtpage --> 
 <!--1mtpage--> 
<div data-role="page" id="mt1"> 
<div data-role="header"> 
<a href="#Total_System" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"> 
<h1>Remote Energy Monitoring</h1><p>Total System's Power Consumption Statistics</p></div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#ht1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dt1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wt1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mt1" data-role="button" data-theme="b">1m</a></li> 
<li><a href="#yt1" data-role="button" data-theme="a">1y</a></li></ul> 
</div> 
<div data-role="content"><canvas id="metermt" width="600" height="300"></canvas></div><!-- /content --> 
<script type="text/javascript"> 
$(document).ready(function(){ 
var tpcm = new Array(); 
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var tweek = new Array(); 
$.ajax({ 
type: "GET", 
url: "total_system.xml", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('monthly').each(function(){ 
tpcm.push($(this).attr('mpc')); 
tweek.push($(this).find('week').text()); 
$('#mt1').live('pageshow', function () { drawChartmt (tpcm, tweek);  });});}});}); 
function drawChartmt (powermt, timemt){var metermt = new RGraph.Bar('metermt', [powermt]); 
metermt.Set('chart.units.post', 'W'); 
metermt.Set('chart.background.grid.autofit.align', true); 
metermt.Set('chart.ymax', 21100); 
metermt.Set('chart.gutter.left', 170); 
metermt.Set('chart.colors', ['grey']); 
metermt.Set('chart.title', 'Monthly Power Consumption'); 
metermt.Set('chart.labels', timemt); 
metermt.Draw();} 
</script>     
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div></div><!-- /footer --> 
</div><!-- /1mtpage --> 
<!--/1ytpage--> 
<div data-role="page" id="yt1"> 
<div data-role="header"> 
<a href="#Total_System" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1><p>Total System's Power Consumption Statis-
tics</p></div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#ht1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dt1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wt1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mt1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yt1" data-role="button" data-theme="b">1y</a></li></ul> 
</div> 
<script type="text/javascript"> 
$(document).ready(function(){ 
var ypc = new Array(); 
var month = new Array(); 
$.ajax({ 
type: "GET", 
url: "total_system.xml", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('yearly').each(function(){ 
ypc.push($(this).attr('ypc')); 
month.push($(this).find('month').text()); 
$('#yt1').live('pageshow', function () { drawChartyt(ypc, month);  });});}});}); 
function drawChartyt (poweryt, timeyt){var meteryt = new RGraph.Bar('meteryt', [poweryt]); 
meteryt.Set('chart.units.post', 'W'); 
meteryt.Set('chart.background.grid.autofit.align', true); 
meteryt.Set('chart.ymax', 21100); 
meteryt.Set('chart.gutter.left', 170); 
meteryt.Set('chart.colors', ['grey']); 
meteryt.Set('chart.title', 'Yearly Power Consumption'); 
meteryt.Set('chart.labels', timeyt); 
meteryt.Draw();} 
</script> 
<div data-role="content"><canvas id="meteryt" width="600" height="300"></canvas></div><!-- /content -->           
<div data-role="footer"><div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --> 
</div><!-- /1ytpage --> 
<!--SERVERS PAGE--> 
<div data-role="page" id="Servers"> 
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<div data-role="header"> 
<a href="#home" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1><p>Servers' Current Power Consump-
tion</p></div> 
</div><!-- /header --> 
<div data-role="content"><canvas id="meter2" width="400" height="250"></canvas><div 
id="labels"></div></div><!-- /content --> 
<script type="text/javascript"> 
$(document).ready(function(){ 
$.ajax({ 
type: "GET", 
url: "servers.xml", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('current').each(function(){ 
var pcserv= $(this).attr('pc'); 
$('#Servers').live('pageshow', function () {drawChart2 (pcserv); }); 
$('#labels').append("The current Power Consumption of the system is:  " + pcserv + "W");});}});}); 
function drawChart2 (power2){var meter2 = new RGraph.Meter('meter2', 0, 6000, power2); 
meter2.Set('chart.labels.position', 'inside'); 
meter2.Set('chart.title', "SERVERS"); 
meter2.Set('chart.title.vpos', 0.5); 
meter2.Set('chart.title.color', 'black'); 
meter2.Set('chart.green.color', 'red'); 
meter2.Set('chart.yellow.color', 'yellow');  
meter2.Set('chart.red.color', 'blue'); 
meter2.Set('chart.border', false); 
meter2.Set('chart.needle.linewidth', 5); 
meter2.Set('chart.needle.tail', true); 
meter2.Set('chart.tickmarks.big.num', 0); 
meter2.Set('chart.tickmarks.small.num', 0); 
meter2.Set('chart.segment.radius.start', 100); 
meter2.Set('chart.needle.radius', 80); 
meter2.Set('chart.needle.linewidth', 2); 
meter2.Set('chart.linewidth.segments', 15); 
meter2.Set('chart.strokestyle', 'white'); 
meter2.Set('chart.text.size', 12); 
meter2.Set('chart.Shadow', true) 
meter2.Draw(); 
RGraph.Effects.Meter.Grow(meter2, {'frames': 30});} 
</script> 
<div data-role="navbar"><ul><li><a href="#Historys" data-role="button" data-theme="a">View His-
tory</a></li></ul></div> 
<div data-role="footer"><div class="custom_header"><h2>Powered by: IHU, SPACE HEL-
LAS</h2></div></div><!-- /footer --> 
</div><!-- /page --> 
<!--SERVERS HISTORY--> 
<div data-role="page" id="Historys"> 
<div data-role="header"> 
<a href="#Servers" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1><p>Servers' Power Consumption Statis-
tics</p></div> 
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hs1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#ds1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#ws1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#ms1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#ys1" data-role="button" data-theme="a">1y</a></li></ul> 
</div> 
<div data-role="content"><p>Choose the period you are interested in</p> </div><!-- /content -->            
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div></div><!-- /footer --> 
</div><!-- /page --> 
<!--1hspage--> 
<div data-role="page" id="hs1"> 
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<div data-role="header"> 
<a href="#Servers" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1><p>Servers' Power Consumption Statis-
tics</p></div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hs1" data-role="button" data-theme="b">1h</a></li> 
<li><a href="#ds1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#ws1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#ms1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#ys1" data-role="button" data-theme="a">1y</a></li></ul> 
</div>    
<script type="text/javascript"> 
$(document).ready(function(){ 
var hpc = new Array(); 
var minute = new Array(); 
$.ajax({ 
type: "GET", 
url: "servers.xml", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('hourly').each(function(){ 
hpc.push($(this).attr('hpc')); 
minute.push($(this).find('minute').text()); 
$('#hs1').live('pageshow', function () { drawCharths(hpc, minute);  });});}});}); 
function drawCharths(powerhs, timehs){var meterhs = new RGraph.Bar('meterhs', [powerhs]); 
meterhs.Set('chart.units.post', 'W'); 
meterhs.Set('chart.background.grid.autofit.align', true); 
meterhs.Set('chart.ymax', 6000); 
meterhs.Set('chart.gutter.left', 70); 
meterhs.Set('chart.colors', ['grey']); 
meterhs.Set('chart.title', 'Hourly Power Consumption'); 
meterhs.Set('chart.labels', timehs); 
meterhs.Draw();} 
</script> 
<div data-role="content"><canvas id="meterhs" width="400" height="250"></canvas></div><!-- /content -->           
<div data-role="footer"><div class="custom_header"><h2>Powered by: IHU, SPACE HEL-
LAS</h2></div></div><!-- /footer --> 
</div><!-- /1hspage -->   
<!--1dspage--> 
<div data-role="page" id="ds1"> 
<div data-role="header"> 
<a href="#Servers" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1><p>Servers' Power Consumption Statis-
tics</p></div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hs1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#ds1" data-role="button" data-theme="b">1d</a></li> 
<li><a href="#ws1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#ms1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#ys1" data-role="button" data-theme="a">1y</a></li></ul> 
</div> 
<div data-role="content"><canvas id="meterds" width="400" height="250"></canvas></div><!-- /content -->    
<script type="text/javascript"> 
$(document).ready(function(){ 
var dpc = new Array(); 
var hour = new Array(); 
$.ajax({ 
type: "GET", 
url: "servers.xml", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('daily').each(function(){ 
dpc.push($(this).attr('dpc')); 
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hour.push($(this).find('hour').text()); 
$('#ds1').live('pageshow', function () { drawChartds(dpc, hour);  });});}});}); 
function drawChartds(powerds, timeds){var meterds = new RGraph.Bar('meterds', [powerds]); 
meterds.Set('chart.units.post', 'W'); 
meterds.Set('chart.background.grid.autofit.align', true); 
meterds.Set('chart.ymax', 6000); 
meterds.Set('chart.gutter.left', 70); 
meterds.Set('chart.colors', ['grey']); 
meterds.Set('chart.title', 'Daily Power Consumption'); 
meterds.Set('chart.labels', timeds); 
meterds.Draw();} 
</script>     
<div data-role="footer"><div class="custom_header"><h2>Powered by: IHU, SPACE HEL-
LAS</h2></div></div><!-- /footer --> 
</div><!-- /1dspage -->   
<!--1wspage--> 
<div data-role="page" id="ws1"> 
<div data-role="header"> 
<a href="#Servers" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1><p>Servers' Power Consumption Statis-
tics</p></div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hs1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#ds1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#ws1" data-role="button" data-theme="b">1w</a></li> 
<li><a href="#ms1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#ys1" data-role="button" data-theme="a">1y</a></li></ul> 
</div> 
<div data-role="content"><canvas id="meterws" width="400" height="250"></canvas></div><!-- /content --> 
<script type="text/javascript"> 
$(document).ready(function(){ 
var spcw = new Array(); 
var sday = new Array(); 
$.ajax({ 
type: "GET", 
url: "servers.xml", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('weekly').each(function(){ 
spcw.push($(this).attr('wpc')); 
sday.push($(this).find('day').text()); 
$('#ws1').live('pageshow', function () { drawChartws (spcw, sday);  });});}});}); 
function drawChartws(powerws, timews){var meterws = new RGraph.Bar('meterws', [powerws]); 
meterws.Set('chart.units.post', 'W'); 
meterws.Set('chart.background.grid.autofit.align', true); 
meterws.Set('chart.ymax', 6000); 
meterws.Set('chart.gutter.left', 70); 
meterws.Set('chart.colors', ['grey']); 
meterws.Set('chart.title', 'Weekly Power Consumption'); 
meterws.Set('chart.labels', timews); 
meterws.Draw();} 
</script> 
<div data-role="footer"><div class="custom_header"><h2>Powered by: IHU, SPACE HEL-
LAS</h2></div></div><!-- /footer --> 
</div><!-- /1wspage --> 
 <!--1mspage--> 
<div data-role="page" id="ms1"> 
<div data-role="header"> 
<a href="#Servers" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1><p>Servers' Power Consumption Statis-
tics</p></div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hs1" data-role="button" data-theme="a">1h</a></li> 
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<li><a href="#ds1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#ws1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#ms1" data-role="button" data-theme="b">1m</a></li> 
<li><a href="#ys1" data-role="button" data-theme="a">1y</a></li></ul> 
</div> 
<div data-role="content"><canvas id="meterms" width="400" height="250"></canvas></div><!-- /content -->           
<script type="text/javascript"> 
$(document).ready(function(){ 
var spcm = new Array(); 
var sweek = new Array(); 
$.ajax({ 
type: "GET", 
url: "servers.xml", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('monthly').each(function(){ 
spcm.push($(this).attr('mpc')); 
sweek.push($(this).find('week').text()); 
$('#ms1').live('pageshow', function () { drawChartms (spcm, sweek);  });});}});}); 
function drawChartms (powerms, timems) {var meterms = new RGraph.Bar('meterms', [powerms]); 
meterms.Set('chart.units.post', 'W'); 
meterms.Set('chart.background.grid.autofit.align', true); 
meterms.Set('chart.ymax', 6000); 
meterms.Set('chart.gutter.left', 70); 
meterms.Set('chart.colors', ['grey']); 
meterms.Set('chart.title', 'Monthly Power Consumption'); 
meterms.Draw();} 
</script> 
<div data-role="footer"><div class="custom_header"><h2>Powered by: IHU, SPACE HEL-
LAS</h2></div></div><!-- /footer --> 
</div><!-- /1mspage --> 
<!--/1yspage--> 
<div data-role="page" id="ys1"> 
<div data-role="header"> 
<a href="#Servers" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1><p>Servers' Power Consumption Statis-
tics</p></div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hs1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#ds1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#ws1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#ms1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#ys1" data-role="button" data-theme="b">1y</a></li></ul> 
</div>    
<script type="text/javascript"> 
$(document).ready(function(){ 
var ypc = new Array(); 
var month = new Array(); 
$.ajax({ 
type: "GET", 
url: "servers.xml", 
 dataType: "xml", 
success: function(xml){ 
$(xml).find('yearly').each(function(){ 
ypc.push($(this).attr('ypc')); 
month.push($(this).find('month').text()); 
$('#ys1').live('pageshow', function () { drawChart1ys(ypc, month);  });});}});}); 
function drawChart1ys(powerys, timeys){var meterys = new RGraph.Bar('meterys', [powerys]); 
 meterys.Set('chart.units.post', 'W'); 
meterys.Set('chart.background.grid.autofit.align', true); 
meterys.Set('chart.ymax', 6000); 
meterys.Set('chart.gutter.left', 70); 
meterys.Set('chart.colors', ['grey']); 
meterys.Set('chart.title', 'Yearly Power Consumption'); 
meterys.Set('chart.labels', timeys); 
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meterys.Draw();} 
</script>    
<div data-role="content"><canvas id="meterys" width="400" height="250"></canvas></div><!-- /content -->           
<div data-role="footer"><div class="custom_header"><h2>Powered by: IHU, SPACE HEL-
LAS</h2></div></div><!-- /footer --> 
</div><!-- /1yspage -->   
<!--PCs PAGE--> 
<div data-role="page" id="PCs"> 
<div data-role="header"> 
<a href="#home" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<div class="custom_header"> 
<h1>Remote Energy Monitoring</h1><p>PCs' Current Power Consumption</p></div> 
</div><!-- /header --> 
<div data-role="content"><canvas id="meter3" width="400" height="250"></canvas><div id='labelpc'></div> 
</div><!-- /content --> 
<script type="text/javascript"> 
var pc_pc; 
$(document).ready(function(){ 
$.ajax({ 
type: "GET", 
url: "pcs.xml", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('current').each(function(){ 
pc_pc= $(this).attr('pc'); 
$('#PCs').live('pageshow', function () { drawChart3(pc_pc);  }); 
$('#labelpc').append("The current Power Consumption of the system is:  " + pc_pc + "W");});}});}); 
function drawChart3 (power3){var meter3 = new RGraph.Meter('meter3', 0, 11200, power3);           
meter3.Set('chart.labels.position', 'inside'); 
meter3.Set('chart.title', "PCs"); 
meter3.Set('chart.title.vpos', 0.5); 
meter3.Set('chart.title.color', 'black'); 
meter3.Set('chart.green.color', 'red'); 
meter3.Set('chart.yellow.color', 'yellow');  
meter3.Set('chart.red.color', 'blue'); 
meter3.Set('chart.border', false); 
meter3.Set('chart.needle.linewidth', 5); 
meter3.Set('chart.needle.tail', true); 
meter3.Set('chart.tickmarks.big.num', 0); 
meter3.Set('chart.tickmarks.small.num', 0); 
meter3.Set('chart.segment.radius.start', 100); 
meter3.Set('chart.needle.radius', 80); 
meter3.Set('chart.needle.linewidth', 2); 
meter3.Set('chart.linewidth.segments', 15); 
meter3.Set('chart.strokestyle', 'white'); 
meter3.Set('chart.text.size', 10); 
meter3.Set('chart.Shadow', true) 
RGraph.Effects.Meter.Grow(meter3, {'frames': 30}); 
meter3.Draw();}</script>    
<div data-role="navbar"> 
<ul><li><a href="#Historypc" data-role="button" data-theme="a">View History</a></li></ul></div> 
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --></div><!-- /page --> 
<!--PCs HISTORY--> 
<div data-role="page" id="Historypc"> 
<div data-role="header"> 
<a href="#PCs" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1><p>PCs' Power Consumption Statis-
tics</p></div> 
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hpc1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dpc1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wpc1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mpc1" data-role="button" data-theme="a">1m</a></li> 
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<li><a href="#ypc1" data-role="button" data-theme="a">1y</a></li></ul> 
</div> 
<div data-role="content"><p>Choose the period you are interested in</p></div><!-- /content --> 
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --></div><!-- /page -->   
<!--1hPCspage--> 
<div data-role="page" id="hpc1"> 
<div data-role="header"> 
<a href="#PCs" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"> 
<h1>Remote Energy Monitoring</h1><p>PCs' Power Consumption Statistics</p></div> </div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hpc1" data-role="button" data-theme="b">1h</a></li> 
<li><a href="#dpc1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wpc1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mpc1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#ypc1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<script type="text/javascript"> 
$(document).ready(function(){var hpc = new Array(); 
var minute = new Array(); 
$.ajax({ 
type: "GET", 
url: "pcs.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('hourly').each(function(){ 
hpc.push($(this).attr('hpc')); 
minute.push($(this).find('minute').text()); 
$('#hpc1').live('pageshow', function () { drawCharthpc(hpc, minute);  });});}});}); 
function drawCharthpc(powerhpc, timehpc){var meterhpc = new RGraph.Bar('meterhpc', [powerhpc]); 
meterhpc.Set('chart.units.post', 'W'); 
meterhpc.Set('chart.background.grid.autofit.align', true); 
meterhpc.Set('chart.ymax', 11000); 
meterhpc.Set('chart.gutter.left', 70); 
meterhpc.Set('chart.colors', ['grey']); 
meterhpc.Set('chart.title', 'Hourly Power Consumption'); 
meterhpc.Set('chart.labels', timehpc); 
meterhpc.Draw();} 
</script> 
<div data-role="content"><canvas id="meterhpc" width="400" height="250"></canvas></div><!-- /content -->           
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --></div><!-- /1htpage --> 
<!--1dPCspage--> 
<div data-role="page" id="dpc1"> 
<div data-role="header"> 
<a href="#PCs" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1><p>PCs' Power Consumption Statis-
tics</p></div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hpc1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dpc1" data-role="button" data-theme="b">1d</a></li> 
<li><a href="#wpc1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mpc1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#ypc1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"> 
<canvas id="meterdpc" width="400" height="250"></canvas></div><!-- /content -->    
<script type="text/javascript"> 
$(document).ready(function(){var dpc = new Array(); 
var hour = new Array(); 
$.ajax({type: "GET", 
url: "pcs.xml", 
dataType: "xml", 
success: function(xml){ 
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$(xml).find('daily').each(function(){dpc.push($(this).attr('dpc')); 
hour.push($(this).find('hour').text()); 
$('#dpc1').live('pageshow', function () { drawChartdpc(dpc, hour);  });});}});}); 
function drawChartdpc(powerdpc, timedpc){var meterdpc = new RGraph.Bar('meterdpc', [powerdpc]); 
meterdpc.Set('chart.units.post', 'W'); 
meterdpc.Set('chart.background.grid.autofit.align', true); 
meterdpc.Set('chart.ymax', 11000); 
meterdpc.Set('chart.gutter.left', 70); 
meterdpc.Set('chart.colors', ['grey']); 
meterdpc.Set('chart.title', 'Daily Power Consumption'); 
meterdpc.Set('chart.labels', timedpc); 
meterdpc.Draw();}</script>     
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --></div><!-- /1dtpage --> 
<!--1wPCspage--> 
<div data-role="page" id="wpc1"> 
<div data-role="header"> 
<a href="#PCs" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1><p>PCs' Power Consumption Statis-
tics</p></div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hpc1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dpc1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wpc1" data-role="button" data-theme="b">1w</a></li> 
<li><a href="#mpc1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#ypc1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"><canvas id="meterwpc" width="400" height="250"></canvas></div><!-- /content -->   
<script type="text/javascript"> 
$(document).ready(function(){var tpcw = new Array(); 
var tday = new Array(); 
$.ajax({type: "GET", 
url: "pcs.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('weekly').each(function(){ 
tpcw.push($(this).attr('wpc')); 
tday.push($(this).find('day').text()); 
$('#wpc1').live('pageshow', function () { drawChartwpc (tpcw, tday);  });});}});}); 
function drawChartwpc (powerwpc, timewpc){var meterwpc = new RGraph.Bar('meterwpc', [powerwpc]); 
meterwpc.Set('chart.units.post', 'W'); 
meterwpc.Set('chart.background.grid.autofit.align', true); 
meterwpc.Set('chart.ymax', 11000); 
meterwpc.Set('chart.gutter.left', 70); 
meterwpc.Set('chart.colors', ['grey']); 
meterwpc.Set('chart.title', 'Weekly Power Consumption'); 
meterwpc.Set('chart.labels', timewpc); 
meterwpc.Draw();}</script> 
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --></div><!-- /1wtpage --> 
 <!--1mPCspage--> 
<div data-role="page" id="mpc1"> 
<div data-role="header"> 
<a href="#PCs" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"> 
<h1>Remote Energy Monitoring</h1><p>PCs' Power Consumption Statistics</p></div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hpc1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dpc1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wpc1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mpc1" data-role="button" data-theme="b">1m</a></li> 
<li><a href="#ypc1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"><canvas id="metermpc" width="400" height="250"></canvas></div><!-- /content --> 
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<script type="text/javascript"> 
$(document).ready(function(){var tpcm = new Array(); 
var tweek = new Array(); 
$.ajax({type: "GET", 
url: "pcs.xml", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('monthly').each(function(){tpcm.push($(this).attr('mpc')); 
tweek.push($(this).find('week').text()); 
$('#mpc1').live('pageshow', function () { drawChartmpc (tpcm, tweek);  });});}});}); 
function drawChartmpc (powermpc, timempc){var metermpc = new RGraph.Bar('metermpc', [powermpc]); 
metermpc.Set('chart.units.post', 'W'); 
metermpc.Set('chart.background.grid.autofit.align', true); 
metermpc.Set('chart.ymax', 11000); 
metermpc.Set('chart.gutter.left', 70); 
metermpc.Set('chart.colors', ['grey']); 
metermpc.Set('chart.title', 'Monthly Power Consumption'); 
metermpc.Set('chart.labels', timempc); 
metermpc.Draw();}</script>     
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div><!-- /footer --></div><!-- /1mtpage --> 
<!--/1yPCspage--> 
<div data-role="page" id="ypc1"> 
<div data-role="header"> 
<a href="#PCs" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>PCs' Power Consumption Statistics</p></div></div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hpc1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dpc1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wpc1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mpc1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#ypc1" data-role="button" data-theme="b">1y</a></li></ul></div> 
<script type="text/javascript"> 
$(document).ready(function(){ 
var ypc = new Array(); 
var month = new Array(); 
$.ajax({type: "GET", 
url: "pcs.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('yearly').each(function(){ 
ypc.push($(this).attr('ypc')); 
month.push($(this).find('month').text()); 
$('#ypc1').live('pageshow', function () { drawChartypc(ypc, month);  });});}});}); 
function drawChartypc (powerypc, timeypc){var meterypc= new RGraph.Bar('meterypc', [powerypc]); 
meterypc.Set('chart.units.post', 'W'); 
meterypc.Set('chart.background.grid.autofit.align', true); 
meterypc.Set('chart.ymax', 11000); 
meterypc.Set('chart.gutter.left', 70); 
meterypc.Set('chart.colors', ['grey']); 
meterypc.Set('chart.title', 'Yearly Power Consumption'); 
meterypc.Set('chart.labels', timeypc); 
meterypc.Draw();}</script> 
<div data-role="content"><canvas id="meterypc" width="400" height="250"></canvas></div><!-- /content -->           
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div></div><!-- /footer --> 
</div><!-- /1ytpage --> 
<!--WI-FI ACCESS POINTS' PAGE--> 
<div data-role="page" id="WiFi_Access_Points"> 
<div data-role="header"><a href="#home" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Wi-Fi Access Points' Current Power Consumption</p></div></div><!-- /header --> 
<div data-role="content"><canvas id="meter4" width="400" height="250"></canvas><div id='labelw'></div> 
</div><!-- /content --> 
<script type="text/javascript"> 
$(document).ready(function(){$.ajax({ 
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type: "GET", 
url: "wfap.xml", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('current').each(function(){ 
var ap_pc= $(this).attr('pc'); 
$('#WiFi_Access_Points').live('pageshow', function () { drawChart4(ap_pc); }); 
$('#labelw').append("The current Power Consumption of the Wi-Fi Access Points is:  " + ap_pc + "W");});}});}); 
function drawChart4(power4){var meter4 = new RGraph.Meter('meter4', 0, 30, power4);          
meter4.Set('chart.labels.position', 'inside'); 
meter4.Set('chart.title', "WI-FI AP"); 
meter4.Set('chart.title.vpos', 0.5); 
meter4.Set('chart.title.color', 'black'); 
meter4.Set('chart.green.color', 'red'); 
meter4.Set('chart.yellow.color', 'yellow');  
meter4.Set('chart.red.color', 'blue'); 
meter4.Set('chart.border', false); 
meter4.Set('chart.needle.linewidth', 5); 
meter4.Set('chart.needle.tail', true); 
meter4.Set('chart.tickmarks.big.num', 0); 
meter4.Set('chart.tickmarks.small.num', 0); 
meter4.Set('chart.segment.radius.start', 100); 
meter4.Set('chart.needle.radius', 80); 
meter4.Set('chart.needle.linewidth', 2); 
meter4.Set('chart.linewidth.segments', 15); 
meter4.Set('chart.strokestyle', 'white'); 
meter4.Set('chart.text.size', 12); 
meter4.Set('chart.Shadow', true); 
RGraph.Effects.Meter.Grow(meter4, {'frames': 30}); 
meter4.Draw();}</script> 
<div data-role="navbar"> 
<ul><li><a href="#Historywf" data-role="button" data-theme="a">View History</a></li></ul></div> 
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --></div><!-- /page --> 
<!--Wi-Fi ACCESS POINTS' HISTORY--> 
<div data-role="page" id="Historywf"> 
<div data-role="header"><a href="#WiFi_Access_Points" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"> 
<h1>Remote Energy Monitoring</h1> 
<p>Wi-Fi Access Points' Power Consumption Statistics</p></div></div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hw1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dw1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#ww1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mw1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yw1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"><p>Choose the period you are interested in</p></div><!-- /content -->            
<div data-role="footer"><div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --></div><!-- /page --> 
<!--1hwfpage--> 
<div data-role="page" id="hw1"> 
<div data-role="header"> 
<a href="#Wi_Fi_Access_Points" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Wi-Fi Access Points' Power Consumption Statistics</p></div> </div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hw1" data-role="button" data-theme="b">1h</a></li> 
<li><a href="#dw1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#ww1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mw1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yw1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<script type="text/javascript"> 
$(document).ready(function(){var hpc = new Array(); 
var minute = new Array(); 
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$.ajax({type: "GET", 
url: "wfap.xml", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('hourly').each(function(){hpc.push($(this).attr('hpc')); 
minute.push($(this).find('minute').text()); 
$('#hw1').live('pageshow', function () { drawCharthwf (hpc,minute);  });});}});}); 
function drawCharthwf (powerhwf, timehwf){    var meterhwf = new RGraph.Bar('meterhwf', [powerhwf]); 
meterhwf.Set('chart.units.post', 'W'); 
meterhwf.Set('chart.background.grid.autofit.align', true); 
meterhwf.Set('chart.ymax', 35); 
meterhwf.Set('chart.gutter.left', 35); 
meterhwf.Set('chart.colors', ['grey']); 
meterhwf.Set('chart.title', 'Hourly Power Consumption'); 
meterhwf.Set('chart.labels', timehwf); 
meterhwf.Draw();}</script> 
<div data-role="content"><canvas id="meterhwf" width="400" height="250"></canvas></div><!-- /content -->           
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --></div><!-- /1hwfpage --> 
<!--1dwfpage--> 
<div data-role="page" id="dw1"> 
<div data-role="header"> 
<a href="#Wi_Fi_Access_Points" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Wi-Fi Access Points' Power Consumption Statistics</p></div> </div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hw1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dw1" data-role="button" data-theme="b">1d</a></li> 
<li><a href="#ww1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mw1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yw1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"><canvas id="meterdwf" width="400" height="250"></canvas></div><!-- /content -->    
<script type="text/javascript"> 
$(document).ready(function(){var dpc = new Array(); 
var hour = new Array(); 
$.ajax({type: "GET", 
url: "wfap.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('daily').each(function(){ 
dpc.push($(this).attr('dpc')); 
hour.push($(this).find('hour').text()); 
$('#dw1').live('pageshow', function () { drawChartdwf(dpc, hour);  });});}});}); 
function drawChartdwf(powerdwf, timedwf){var meterdwf = new RGraph.Bar('meterdwf', [powerdwf]); 
meterdwf.Set('chart.units.post', 'W'); 
meterdwf.Set('chart.background.grid.autofit.align', true); 
meterdwf.Set('chart.ymax', 35); 
meterdwf.Set('chart.gutter.left', 35); 
meterdwf.Set('chart.gutter.left', 35); 
meterdwf.Set('chart.colors', ['grey']); 
meterdwf.Set('chart.title', 'Daily Power Consumption'); 
meterdwf.Set('chart.labels', timedwf); 
meterdwf.Draw();}</script>     
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --></div><!-- /1dwfpage --> 
<!--1wwfpage--> 
<div data-role="page" id="ww1"> 
<div data-role="header"> 
<a href="#Wi_Fi_Access_Points" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1></div>  
</div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hw1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dw1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#ww1" data-role="button" data-theme="b">1w</a></li> 
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<li><a href="#mw1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yw1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"><canvas id="meterwwf" width="400" height="250"></canvas></div> 
<script type="text/javascript"> 
$(document).ready(function(){var spcw = new Array(); 
var sday = new Array(); 
$.ajax({type: "GET",url: "wfap.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('weekly').each(function(){ 
spcw.push($(this).attr('wpc')); 
sday.push($(this).find('day').text()); 
$('#ww1').live('pageshow', function () { drawChartwwf (spcw, sday);  });});}});}); 
function drawChartwwf(powerwwf, timewwf){var meterwwf = new RGraph.Bar('meterwwf', [powerwwf]); 
meterwwf.Set('chart.units.post', 'W'); 
meterwwf.Set('chart.background.grid.autofit.align', true); 
meterwwf.Set('chart.ymax', 35); 
meterwwf.Set('chart.gutter.left', 35); 
meterwwf.Set('chart.gutter.left', 35); 
meterwwf.Set('chart.colors', ['grey']); 
meterwwf.Set('chart.title', 'Weekly Power Consumption'); 
meterwwf.Set('chart.labels', timewwf); 
meterwwf.Draw();}</script> 
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1wwfpage --> 
 <!--1mwfpage--> 
<div data-role="page" id="mw1"> 
<div data-role="header"> 
<a href="#Wi_Fi_Access_Points" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Wi-Fi Access Points' Power Consumption Statistics</p></div> </div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hw1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dw1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#ww1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mw1" data-role="button" data-theme="b">1m</a></li> 
<li><a href="#yw1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"><canvas id="metermwf" width="400" height="250"></canvas></div><!-- /content -->           
<script type="text/javascript"> 
$(document).ready(function(){var spcm = new Array(); 
var sweek = new Array(); 
$.ajax({type: "GET", 
url: "wfap.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('monthly').each(function(){ 
spcm.push($(this).attr('mpc')); 
sweek.push($(this).find('week').text()); 
$('#mw1').live('pageshow', function () { drawChartmwf (spcm, sweek);  });});}});}); 
function drawChartmwf (powermwf, timemwf){var metermwf = new RGraph.Bar('metermwf', [powermwf]); 
metermwf.Set('chart.units.post', 'W'); 
metermwf.Set('chart.background.grid.autofit.align', true); 
metermwf.Set('chart.ymax', 35); 
metermwf.Set('chart.gutter.left', 35); 
metermwf.Set('chart.gutter.left', 35); 
metermwf.Set('chart.colors', ['grey']); 
metermwf.Set('chart.title', 'Monthly Power Consumption'); 
metermwf.Set('chart.labels', timemwf); 
metermwf.Draw();}</script> 
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1mwfpage --> 
<!--/1ywfpage--> 
<div data-role="page" id="yw1"> 
<div data-role="header"> 
<a href="#Wi_Fi_Access_Points" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Wi-Fi Access Points' Power Consumption Statistics</p></div> </div><!-- /header --> 
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<div data-role="navbar"> 
<ul><li><a href="#hw1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dw1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#ww1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mw1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yw1" data-role="button" data-theme="b">1y</a></li></ul> 
</div> 
<script type="text/javascript"> 
$(document).ready(function(){>var ypc = new Array(); 
var month = new Array(); 
$.ajax({type: "GET", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('yearly').each(function(){ 
ypc.push($(this).attr('ypc')); 
month.push($(this).find('month').text()); 
$('#yw1').live('pageshow', function () { drawChart1ywf(ypc, month);  });});}});}); 
function drawChart1ywf(powerywf, timeywf){var meterywf = new RGraph.Bar('meterywf', [powerywf]); 
meterywf.Set('chart.units.post', 'W'); 
meterywf.Set('chart.background.grid.autofit.align', true); 
meterywf.Set('chart.ymax', 35); 
meterywf.Set('chart.gutter.left', 35); 
meterywf.Set('chart.gutter.left', 35); 
meterywf.Set('chart.colors', ['grey']); 
meterywf.Set('chart.title', 'Yearly Power Consumption'); 
meterywf.Set('chart.labels', timeywf); 
meterywf.Draw();}</script> 
<div data-role="content"><canvas id="meterywf" width="400" height="250"></canvas></div> 
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1ywfpage --> 
<!--ROUTERS & SWITCHES' PAGE--> 
<div data-role="page" id="Routers-Switches"> 
<div data-role="header"> 
<a href="#home" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Routers/Switches' Current Power Consumption</p></div> 
</div><!-- /header --> 
<div data-role="content"><canvas id="meter5" width="400" height="250"></canvas> 
<div id="labelr"></div></div><!-- /content --> 
<script type="text/javascript"> 
$(document).ready(function(){$.ajax({ 
 type: "GET", 
url: "routers.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('current').each(function(){ 
var routers_pc= $(this).attr('pc'); 
$('#Routers-Switches').live('pageshow', function () { drawChart5 (routers_pc);  }); 
$('#labelr').append("The current Power Consumption of the system is:  " + routers_pc + "W");}); }});}); 
function drawChart5 (power5){var meter5 = new RGraph.Meter('meter5', 0, 630, power5);           
meter5.Set('chart.labels.position', 'inside'); 
meter5.Set('chart.title', "ROUTERS"); 
meter5.Set('chart.title.vpos', 0.5); 
meter5.Set('chart.title.color', 'black'); 
meter5.Set('chart.green.color', 'red'); 
meter5.Set('chart.yellow.color', 'yellow');  
meter5.Set('chart.red.color', 'blue'); 
meter5.Set('chart.border', false); 
meter5.Set('chart.needle.linewidth', 5); 
meter5.Set('chart.needle.tail', true); 
meter5.Set('chart.tickmarks.big.num', 0); 
meter5.Set('chart.tickmarks.small.num', 0); 
meter5.Set('chart.segment.radius.start', 100); 
meter5.Set('chart.needle.radius', 80); 
meter5.Set('chart.needle.linewidth', 2); 
meter5.Set('chart.linewidth.segments', 15); 
meter5.Set('chart.strokestyle', 'white'); 
meter5.Set('chart.text.size', 12); 
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meter5.Set('chart.Shadow', true); 
RGraph.Effects.Meter.Grow(meter5, {'frames': 30}); 
meter5.Draw();}</script> 
<div data-role="navbar">  
<ul><li><a href="#Historyrs" data-role="button" data-theme="a">View History</a> 
</li></ul></div> 
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div><!-- /footer --> 
</div><!-- /page --> 
<!--ROUTERS & SWITCHES' HISTORY--> 
<div data-role="page" id="Historyrs"> 
<div data-role="header"> 
<a href="#Routers-Switches" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Routers/Switches' Power Consumption Statistics</p></div></div> 
<div data-role="navbar"> 
<ul><li><a href="#hr1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dr1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wr1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mr1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yr1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"> 
<p>Choose the period you are interested in</p></div><!-- /content --> 
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /page -->  
<!--1hrpage--> 
<div data-role="page" id="hr1"> 
<div data-role="header"> 
<a href="#Routers-Switches" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Routers/Switches' Power Consumption Statistics</p></div> </div> 
<div data-role="navbar"> 
<ul><li><a href="#hr1" data-role="button" data-theme="b">1h</a></li> 
<li><a href="#dr1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wr1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mr1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yr1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<script type="text/javascript"> 
$(document).ready(function(){var hpc = new Array(); 
var minute = new Array(); 
$.ajax({type: "GET", 
url: "routers.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('hourly').each(function(){ 
hpc.push($(this).attr('hpc')); 
minute.push($(this).find('minute').text()); 
$('#hr1').live('pageshow', function () { drawCharthr(hpc, minute);  });});}});}); 
function drawCharthr(powerhr, timehr){var meterhr = new RGraph.Bar('meterhr', [powerhr]); 
meterhr.Set('chart.units.post', 'W'); 
meterhr.Set('chart.background.grid.autofit.align', true); 
meterhr.Set('chart.ymax', 650); 
meterhr.Set('chart.gutter.left', 70); 
meterhr.Set('chart.colors', ['grey']); 
meterhr.Set('chart.title', 'Hourly Power Consumption'); 
meterhr.Set('chart.labels', timehr); 
meterhr.Draw();}</script> 
<div data-role="content"> 
<canvas id="meterhr" width="400" height="250"></canvas></div><!-- /content --> 
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1hrpage --> 
<!--1drpage--> 
<div data-role="page" id="dr1"> 
<div data-role="header"> 
<a href="#Routers-Switches" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
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<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Routers/Switches' Power Consumption Statistics</p></div> </div> 
<div data-role="navbar"> 
<ul><li><a href="#hr1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dr1" data-role="button" data-theme="b">1d</a></li> 
<li><a href="#wr1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mr1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yr1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"><canvas id="meterdr" width="400" height="250"></canvas></div> 
<script type="text/javascript"> 
$(document).ready(function(){var dpc = new Array(); 
var hour = new Array(); 
$.ajax({type: "GET", 
url: "routers.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('daily').each(function(){ 
dpc.push($(this).attr('dpc')); 
hour.push($(this).find('hour').text()); 
$('#dr1').live('pageshow', function () { drawChartdr(dpc, hour);  });});}});}); 
function drawChartdr(powerdr, timedr){var meterdr = new RGraph.Bar('meterdr', [powerdr]); 
meterdr.Set('chart.units.post', 'W'); 
meterdr.Set('chart.background.grid.autofit.align', true); 
meterdr.Set('chart.ymax', 650); 
meterdr.Set('chart.gutter.left', 70); 
meterdr.Set('chart.colors', ['grey']); 
meterdr.Set('chart.title', 'Daily Power Consumption'); 
meterdr.Set('chart.labels', timedr); 
meterdr.Draw();}</script>     
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1drpage -->   
<!--1wrpage--> 
<div data-role="page" id="wr1"> 
<div data-role="header"> 
<a href="#Routers-Switches" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Routers/Switches' Power Consumption Statistics</p></div> </div> 
<div data-role="navbar"> 
<ul><li><a href="#hr1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dr1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wr1" data-role="button" data-theme="b">1w</a></li> 
<li><a href="#mr1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yr1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"> 
<canvas id="meterwr" width="400" height="250"></canvas></div><!-- /content --> 
<script type="text/javascript"> 
$(document).ready(function(){var spcw = new Array(); 
var sday = new Array(); 
$.ajax({type: "GET", 
url: "routers.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('weekly').each(function(){ 
spcw.push($(this).attr('wpc')); 
sday.push($(this).find('day').text()); 
$('#wr1').live('pageshow', function () { drawChartwr (spcw, sday);  });});}});}); 
function drawChartwr(powerwr, timewr){var meterwr = new RGraph.Bar('meterwr', [powerwr]); 
meterwr.Set('chart.units.post', 'W'); 
meterwr.Set('chart.background.grid.autofit.align', true); 
meterwr.Set('chart.ymax', 650); 
meterwr.Set('chart.gutter.left', 70); 
meterwr.Set('chart.colors', ['grey']); 
meterwr.Set('chart.title', 'Weekly Power Consumption'); 
meterwr.Set('chart.labels', timewr); 
meterwr.Draw();}</script> 
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1wrpage --> 
 <!--1mrpage--> 
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<div data-role="page" id="mr1"> 
<div data-role="header"> 
<a href="#Routers-Switches" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Routers/Switches' Power Consumption Statistics</p></div> </div> 
<div data-role="navbar"> 
<ul><li><a href="#hr1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dr1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wr1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mr1" data-role="button" data-theme="b">1m</a></li> 
<li><a href="#yr1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"> 
<canvas id="metermr" width="400" height="250"></canvas></div><!-- /content --> 
<script type="text/javascript"> 
$(document).ready(function(){var spcm = new Array(); 
var sweek = new Array(); 
$.ajax({type: "GET", 
url: "routers.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('monthly').each(function(){ 
spcm.push($(this).attr('mpc')); 
sweek.push($(this).find('week').text()); 
$('#mr1').live('pageshow', function () { drawChartmr (spcm, sweek);  });});}});}); 
function drawChartmr (powermr, timemr){var metermr = new RGraph.Bar('metermr', [powermr]); 
metermr.Set('chart.units.post', 'W'); 
metermr.Set('chart.background.grid.autofit.align', true); 
metermr.Set('chart.ymax', 650); 
metermr.Set('chart.gutter.left', 70); 
metermr.Set('chart.colors', ['grey']); 
metermr.Set('chart.title', 'Monthly Power Consumption'); 
metermr.Set('chart.labels', timemr); 
metermr.Draw();}</script> 
<div data-role="footer"> 
<div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1mrpage --> 
<!--/1yspage--> 
 <div data-role="page" id="yr1"> 
<div data-role="header"> 
<a href="#Routers-Switches" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Routers/Switches' Power Consumption Statistics</p></div> </div> 
<div data-role="navbar"> 
<ul><li><a href="#hr1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dr1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wr1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mr1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yr1" data-role="button" data-theme="b">1y</a></li></ul></div> 
<script type="text/javascript"> 
$(document).ready(function(){var ypc = new Array(); 
var month = new Array(); 
$.ajax({type: "GET", 
url: "routers.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('yearly').each(function(){ 
ypc.push($(this).attr('ypc')); 
month.push($(this).find('month').text()); 
$('#yr1').live('pageshow', function () { drawChart1yr(ypc, month);  });});}});}); 
function drawChart1yr(poweryr, timeyr){var meteryr = new RGraph.Bar('meteryr', [poweryr]); 
meteryr.Set('chart.units.post', 'W'); 
meteryr.Set('chart.background.grid.autofit.align', true); 
meteryr.Set('chart.ymax', 650); 
meteryr.Set('chart.gutter.left', 70); 
meteryr.Set('chart.colors', ['grey']); 
meteryr.Set('chart.title', 'Yearly Power Consumption'); 
meteryr.Set('chart.labels', timeyr); 
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meteryr.Draw();}</script> 
<div data-role="content"> 
<canvas id="meteryr" width="400" height="250"></canvas></div><!-- /content -->           
<div data-role="footer"> 
<div class="custom_header"><h2>Powered by: IHU, SPACE HELLAS</h2></div> 
</div><!-- /footer --></div><!-- /1yrpage --> 
<!--PRINTERS' PAGE--> 
<div data-role="page" id="Printers"> 
<div data-role="header"> 
<a href="#home" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Printers' Current Power Consumption</p></div></div><!-- /header --> 
<div data-role="content"> 
<canvas id="meter6" width="400" height="250"></canvas> 
<div id="labelp"></div></div><!-- /content --> 
<script type="text/javascript"> 
$(document).ready(function(){$.ajax({type: "GET", 
url: "printers.xml", 
dataType: "xml", 
success: function(xml){ 
$(xml).find('current').each(function(){var printers_pc= $(this).attr('pc'); 
$('#Printers').live('pageshow', function () { drawChart6(printers_pc);  }); 
$('#labelp').append("The current Power Consumption of the system is:  " + printers_pc + "W");});}});}); 
function drawChart6(power6){var meter6 = new RGraph.Meter('meter6', 0, 3895, power6);  
meter6.Set('chart.labels.position', 'inside'); 
meter6.Set('chart.title', "PRINTERS"); 
meter6.Set('chart.title.vpos', 0.5); 
meter6.Set('chart.title.color', 'black'); 
meter6.Set('chart.green.color', 'red'); 
meter6.Set('chart.yellow.color', 'yellow');  
meter6.Set('chart.red.color', 'blue'); 
meter6.Set('chart.border', false); 
meter6.Set('chart.needle.linewidth', 5); 
meter6.Set('chart.needle.tail', true); 
meter6.Set('chart.tickmarks.big.num', 0); 
meter6.Set('chart.tickmarks.small.num', 0); 
meter6.Set('chart.segment.radius.start', 100); 
meter6.Set('chart.needle.radius', 80); 
meter6.Set('chart.needle.linewidth', 2); 
meter6.Set('chart.linewidth.segments', 15); 
meter6.Set('chart.strokestyle', 'white'); 
meter6.Set('chart.text.size', 12); 
meter6.Set('chart.Shadow', true); 
RGraph.Effects.Meter.Grow(meter6, {'frames': 30}); 
meter6.Draw();}</script> 
<div data-role="navbar"> 
<ul><li><a href="#Historyp" data-role="button" data-theme="a">View History</a></li> 
</ul></div> 
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /page --> 
<!--PRINTERS' HISTORY--> 
<div data-role="page" id="Historyp"> 
<div data-role="header"> 
<a href="#Printers" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Printers' Power Consumption Statistics</p></div></div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hp1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dp1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wp1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mp1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yp1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"><p>Choose the period you are interested in</p></div> 
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /page --> 
<!--1hppage--> 
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<div data-role="page" id="hp1"><div data-role="header"> 
<a href="#Printers" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"> 
<h1>Remote Energy Monitoring</h1><p>Printers' Power Consumption Statistics</p> 
</div> </div><!-- /header --> 
<div data-role="navbar"><ul> 
<li><a href="#hp1" data-role="button" data-theme="b">1h</a></li> 
<li><a href="#dp1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wp1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mp1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yp1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<script type="text/javascript"> 
$(document).ready(function(){var hpc = new Array(); 
var minute = new Array();$.ajax({type: "GET", 
url: "printers.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('hourly').each(function(){ 
hpc.push($(this).attr('hpc')); 
minute.push($(this).find('minute').text()); 
$('#hp1').live('pageshow', function () { drawCharthp(hpc, minute);  });});}});}); 
function drawCharthp(powerhp, timehp){var meterhp = new RGraph.Bar('meterhp', [powerhp]); 
meterhp.Set('chart.units.post', 'W'); 
meterhp.Set('chart.background.grid.autofit.align', true); 
meterhp.Set('chart.ymax', 4000); 
meterhp.Set('chart.gutter.left', 70); 
meterhp.Set('chart.colors', ['grey']); 
meterhp.Set('chart.title', 'Hourly Power Consumption'); 
meterhp.Set('chart.labels', timehp); 
meterhp.Draw();}</script> 
<div data-role="content"> 
<canvas id="meterhp" width="400" height="250"></canvas></div>         
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1hppage --> 
<!--1dppage--> 
<div data-role="page" id="dp1"> 
<div data-role="header"> 
<a href="#Printers" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Printers' Power Consumption Statistics</p></div> </div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hp1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dp1" data-role="button" data-theme="b">1d</a></li> 
<li><a href="#wp1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mp1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yp1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"><canvas id="meterdp" width="400" height="250"></canvas></div>  
<script type="text/javascript"> 
$(document).ready(function(){var dpc = new Array(); 
var hour = new Array(); 
$.ajax({type: "GET", 
url: "printers.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('daily').each(function(){ 
dpc.push($(this).attr('dpc')); 
hour.push($(this).find('hour').text()); 
$('#dp1').live('pageshow', function () { drawChartdp(dpc, hour);  });});}});}); 
function drawChartdp(powerdp, timedp){var meterdp = new RGraph.Bar('meterdp', [powerdp]); 
meterdp.Set('chart.units.post', 'W'); 
meterdp.Set('chart.background.grid.autofit.align', true); 
meterdp.Set('chart.ymax', 4000); 
meterdp.Set('chart.gutter.left', 70); 
meterdp.Set('chart.colors', ['grey']); 
meterdp.Set('chart.title', 'Daily Power Consumption'); 
meterdp.Set('chart.labels', timedp); 
meterdp.Draw();}</script>     
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<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1dppage --> 
<!--1wppage--> 
<div data-role="page" id="wp1"> 
<div data-role="header"> 
<a href="#Printers" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Printers' Power Consumption Statistics</p></div> </div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hp1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dp1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wp1" data-role="button" data-theme="b">1w</a></li> 
<li><a href="#mp1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yp1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"> 
<canvas id="meterwp" width="400" height="250"></canvas></div><!-- /content --> 
<script type="text/javascript"> 
$(document).ready(function(){var spcw = new Array(); 
var sday = new Array(); 
$.ajax({type: "GET", 
url: "printers.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('weekly').each(function(){ 
spcw.push($(this).attr('wpc')); 
sday.push($(this).find('day').text()); 
$('#wp1').live('pageshow', function () { drawChartwp (spcw, sday);  });});}});}); 
function drawChartwp(powerwp, timewp){var meterwp = new RGraph.Bar('meterwp', [powerwp]); 
meterwp.Set('chart.units.post', 'W'); 
meterwp.Set('chart.background.grid.autofit.align', true); 
meterwp.Set('chart.ymax', 4000); 
meterwp.Set('chart.gutter.left', 70); 
meterwp.Set('chart.colors', ['grey']); 
meterwp.Set('chart.title', 'Weekly Power Consumption'); 
meterwp.Set('chart.labels', timewp); 
meterwp.Draw();}</script> 
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1wppage --> 
 <!--1mppage--> 
<div data-role="page" id="mp1"> 
<div data-role="header"> 
<a href="#Printers" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Printers' Power Consumption Statistics</p></div></div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hp1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dp1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wp1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mp1" data-role="button" data-theme="b">1m</a></li> 
<li><a href="#yp1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"> 
<canvas id="metermp" width="400" height="250"></canvas></div><!-- /content -->           
<script type="text/javascript"> 
$(document).ready(function(){var spcm = new Array(); 
var sweek = new Array(); 
$.ajax({type: "GET", 
url: "printers.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('monthly').each(function(){ 
spcm.push($(this).attr('mpc')); 
sweek.push($(this).find('week').text()); 
$('#mp1').live('pageshow', function () { drawChartmp (spcm, sweek);  });});}});}); 
function drawChartmp (powermp, timemp){var metermp = new RGraph.Bar('metermp', [powermp]); 
metermp.Set('chart.units.post', 'W'); 
metermp.Set('chart.background.grid.autofit.align', true); 
metermp.Set('chart.ymax', 4000); 
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metermp.Set('chart.gutter.left', 70); 
metermp.Set('chart.colors', ['grey']); 
metermp.Set('chart.title', 'Monthly Power Consumption'); 
metermp.Set('chart.labels', timemp); 
metermp.Draw();}</script> 
<div data-role="footer"> 
<div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1mppage --> 
<!--/1yppage--> 
<div data-role="page" id="yp1"> 
<div data-role="header"> 
<a href="#Printers" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Printers' Power Consumption Statistics</p></div> </div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hp1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dp1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wp1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mp1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yp1" data-role="button" data-theme="b">1y</a></li></ul></div> 
<script type="text/javascript"> 
$(document).ready(function(){var ypc = new Array(); 
var month = new Array(); 
$.ajax({type: "GET", 
url: "printers.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('yearly').each(function(){ 
ypc.push($(this).attr('ypc')); 
month.push($(this).find('month').text()); 
$('#yp1').live('pageshow', function () { drawChart1yp(ypc, month);  });});}});}); 
function drawChart1yp(poweryp, timeyp){var meteryp = new RGraph.Bar('meteryp', [poweryp]); 
meteryp.Set('chart.units.post', 'W'); 
meteryp.Set('chart.background.grid.autofit.align', true); 
meteryp.Set('chart.ymax', 4000); 
meteryp.Set('chart.gutter.left', 70); 
meteryp.Set('chart.colors', ['grey']); 
meteryp.Set('chart.title', 'Yearly Power Consumption'); 
meteryp.Set('chart.labels', timeyp); 
meteryp.Draw();}</script> 
<div data-role="content"> 
<canvas id="meteryp" width="400" height="250"></canvas></div><!-- /content -->           
<div data-role="footer"> 
<div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1yppage --> 
<!--CALL MANAGERS' PAGE--> 
<div data-role="page" id="Call_Manager"> 
<div data-role="header"> 
<a href="#home" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Call Manager' Current Power Consumption</p></div></div> 
<div data-role="content"> 
<canvas id="meter7" width="400" height="250"></canvas><div id='labelcm'></div> 
</div><!-- /content --> 
<script type="text/javascript"> 
$(document).ready(function(){$.ajax({type: "GET", 
url: "cmanager.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('current').each(function(){ 
var cmanager_pc= $(this).attr('pc'); 
$('#Call_Manager').live('pageshow', function () { drawChart7 (cmanager_pc);  }); 
$('#labelcm').append("The current Power Consumption of the system is:  " + cmanager_pc + "W");});}});}); 
function drawChart7(power7){var meter7 = new RGraph.Meter('meter7', 0, 351, power7);               
meter7.Set('chart.labels.position', 'inside'); 
meter7.Set('chart.title', "CALL MANAGER"); 
meter7.Set('chart.title.vpos', 0.5); 
meter7.Set('chart.title.color', 'black'); 
meter7.Set('chart.green.color', 'red'); 
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meter7.Set('chart.yellow.color', 'yellow');  
meter7.Set('chart.red.color', 'blue'); 
meter7.Set('chart.border', false); 
meter7.Set('chart.needle.linewidth', 5); 
meter7.Set('chart.needle.tail', true); 
meter7.Set('chart.tickmarks.big.num', 0); 
meter7.Set('chart.tickmarks.small.num', 0); 
meter7.Set('chart.segment.radius.start', 100); 
meter7.Set('chart.needle.radius', 80); 
meter7.Set('chart.needle.linewidth', 2); 
meter7.Set('chart.linewidth.segments', 15); 
meter7.Set('chart.strokestyle', 'white'); 
meter7.Set('chart.text.size', 12); 
meter7.Set('chart.Shadow', true); 
RGraph.Effects.Meter.Grow(meter7, {'frames': 30}); 
meter7.Draw();}</script> 
<div data-role="navbar"> 
<ul><li><a href="#Historycm" data-role="button" data-theme="a">View History</a></li> 
</ul></div> 
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /page --> 
<!--CALL MANAGERS' HISTORY--> 
<div data-role="page" id="Historycm"> 
<div data-role="header"> 
<a href="#Call_Manager" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Call Manager' Power Consumption Statistics</p></div></div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hc1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dc1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wc1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mc1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yc1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"> 
<p>Choose the period you are interested in</p></div><!-- /content -->            
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /page --> 
<!--1hcmpage--> 
<div data-role="page" id="hc1"> 
<div data-role="header"> 
<a href="#Call_Manager" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Call Manager's Power Consumption Statistics</p></div> </div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hc1" data-role="button" data-theme="b">1h</a></li> 
<li><a href="#dc1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wc1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mc1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yc1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<script type="text/javascript"> 
$(document).ready(function(){var hpc = new Array(); 
var minute = new Array(); 
$.ajax({type: "GET", 
 url: "cmanager.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('hourly').each(function(){ 
hpc.push($(this).attr('hpc')); 
minute.push($(this).find('minute').text()); 
$('#hc1').live('pageshow', function () { drawCharthcm(hpc, minute);  });});}});}); 
function drawCharthcm(powerhcm, timehcm){var meterhcm = new RGraph.Bar('meterhcm', [powerhcm]); 
meterhcm.Set('chart.units.post', 'W'); 
meterhcm.Set('chart.background.grid.autofit.align', true); 
meterhcm.Set('chart.ymax', 400); 
meterhcm.Set('chart.gutter.left', 70); 
meterhcm.Set('chart.colors', ['grey']); 
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meterhcm.Set('chart.title', 'Hourly Power Consumption'); 
meterhcm.Set('chart.labels', timehcm); 
meterhcm.Draw();} </script> 
<div data-role="content"> 
<canvas id="meterhcm" width="400" height="250"></canvas></div>          
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1hcmpage --> 
<!--1dcmpage--> 
<div data-role="page" id="dc1"><div data-role="header"> 
 <a href="#Call_Manager" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Call Manager' s Power Consumption Statistics</p></div> </div> 
<div data-role="navbar"> 
<ul><li><a href="#hc1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dc1" data-role="button" data-theme="b">1d</a></li> 
<li><a href="#wc1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mc1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yc1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"> 
<canvas id="meterdcm" width="400" height="250"></canvas></div><!-- /content -->    
<script type="text/javascript"> 
$(document).ready(function(){var dpc = new Array(); 
var hour = new Array(); 
$.ajax({type: "GET", 
url: "cmanager.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('daily').each(function(){ 
dpc.push($(this).attr('dpc')); 
hour.push($(this).find('hour').text()); 
$('#dc1').live('pageshow', function () { drawChartdcm(dpc, hour);  });});}});}); 
function drawChartdcm(powerdcm, timedcm){var meterdcm = new RGraph.Bar('meterdcm', [powerdcm]); 
meterdcm.Set('chart.units.post', 'W'); 
meterdcm.Set('chart.background.grid.autofit.align', true); 
meterdcm.Set('chart.ymax', 400); 
meterdcm.Set('chart.gutter.left', 70); 
meterdcm.Set('chart.colors', ['grey']); 
meterdcm.Set('chart.title', 'Daily Power Consumption'); 
meterdcm.Set('chart.labels', timedcm); 
meterdcm.Draw();}</script>     
        
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1dcmpage -->   
<!--1wcmpage--> 
<div data-role="page" id="wc1"><div data-role="header"> 
<a href="#Call_Manager" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Call Manager' s Power Consumption Statistics</p></div></div> 
<div data-role="navbar"> 
<ul><li><a href="#hc1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dc1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wc1" data-role="button" data-theme="b">1w</a></li> 
<li><a href="#mc1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yc1" data-role="button" data-theme="a">1y</a></li></ul></div> 
<div data-role="content"> 
<canvas id="meterwcm" width="400" height="250"></canvas></div> 
<script type="text/javascript"> 
$(document).ready(function(){var spcw = new Array(); 
var sday = new Array(); 
$.ajax({type: "GET", 
url: "cmanager.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('weekly').each(function(){ 
spcw.push($(this).attr('wpc')); 
sday.push($(this).find('day').text()); 
$('#wc1').live('pageshow', function () { drawChartwcm (spcw, sday);  });});}});}); 
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function drawChartwcm(powerwcm, timewcm){ 
var meterwcm = new RGraph.Bar('meterwcm', [powerwcm]); 
meterwcm.Set('chart.units.post', 'W'); 
meterwcm.Set('chart.background.grid.autofit.align', true); 
meterwcm.Set('chart.ymax', 400); 
meterwcm.Set('chart.gutter.left', 70); 
meterwcm.Set('chart.colors', ['grey']); 
meterwcm.Set('chart.title', 'Weekly Power Consumption'); 
meterwcm.Set('chart.labels', timewcm); 
meterwcm.Draw();}</script> 
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1wcmpage --> 
 <!--1mcmpage--> 
<div data-role="page" id="mc1"><div data-role="header"> 
<a href="#Call_Manager" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Call Manager' s Power Consumption Statistics</p></div> </div><!-- /header --> 
<div data-role="navbar"> 
<ul><li><a href="#hc1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dc1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wc1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mc1" data-role="button" data-theme="b">1m</a></li> 
<li><a href="#yc1" data-role="button" data-theme="a">1y</a></li> 
</ul></div> 
<div data-role="content"> 
<canvas id="metermcm" width="400" height="250"></canvas></div><!-- /content -->           
<script type="text/javascript"> 
$(document).ready(function(){var spcm = new Array(); 
var sweek = new Array(); 
$.ajax({type: "GET", 
url: "cmanager.xml", 
dataType: "xml", 
success: function(xml){$(xml).find('monthly').each(function(){ 
spcm.push($(this).attr('mpc')); 
sweek.push($(this).find('week').text()); 
$('#mc1').live('pageshow', function () { drawChartmcm (spcm, sweek);  });});}});}); 
function drawChartmcm (powermcm, timemcm){ 
var metermcm = new RGraph.Bar('metermcm', [powermcm]); 
metermcm.Set('chart.units.post', 'W'); 
metermcm.Set('chart.background.grid.autofit.align', true); 
metermcm.Set('chart.ymax', 400); 
metermcm.Set('chart.gutter.left', 70); 
metermcm.Set('chart.colors', ['grey']); 
metermcm.Set('chart.title', 'Monthly Power Consumption'); 
metermcm.Set('chart.labels', timemcm); 
metermcm.Draw();}</script> 
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1mcmpage --> 
<!--/1ycmpage--> 
<div data-role="page" id="yc1"><div data-role="header"> 
<a href="#Call_Manager" data-icon="arrow-l" class="ui-btn-left">Back</a> 
<a href="#home" data-icon="home" class="ui-btn-right">Back to devices</a> 
<div class="custom_header"><h1>Remote Energy Monitoring</h1> 
<p>Call Manager' s Power Consumption Statistics</p></div> </div> 
<div data-role="navbar"> 
<ul><li><a href="#hc1" data-role="button" data-theme="a">1h</a></li> 
<li><a href="#dc1" data-role="button" data-theme="a">1d</a></li> 
<li><a href="#wc1" data-role="button" data-theme="a">1w</a></li> 
<li><a href="#mc1" data-role="button" data-theme="a">1m</a></li> 
<li><a href="#yc1" data-role="button" data-theme="b">1y</a></li></ul></div> 
<script type="text/javascript"> 
$(document).ready(function(){var ypc = new Array(); 
var month = new Array(); 
$.ajax({type: "GET", 
url: "cmanager.xml", 
dataType: "xml", 
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success: function(xml){$(xml).find('yearly').each(function(){ 
ypc.push($(this).attr('ypc')); 
month.push($(this).find('month').text()); 
$('#yc1').live('pageshow', function () { drawChart1ycm(ypc, month);  });});}});}); 
function drawChart1ycm(powerycm, timeycm){ 
var meterycm = new RGraph.Bar('meterycm', [powerycm]); 
meterycm.Set('chart.units.post', 'W'); 
meterycm.Set('chart.background.grid.autofit.align', true); 
meterycm.Set('chart.ymax', 400); 
meterycm.Set('chart.gutter.left', 70); 
meterycm.Set('chart.colors', ['grey']); 
meterycm.Set('chart.title', 'Yearly Power Consumption'); 
meterycm.Set('chart.labels', timeycm); 
meterycm.Draw();}</script> 
<div data-role="content"> 
<canvas id="meterycm" width="400" height="250"></canvas></div>        
<div data-role="footer"><div class="custom_header"> 
<h2>Powered by: IHU, SPACE HELLAS</h2></div></div></div><!-- /1ycmpage --> 
</body> 
</html> 
 
